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(54) (Title of the invention) Semiconductor device 



(57) (Abstract) 

(Problem) To achieve the mitltichip modularization 
(MCM) of a semiconductor device, to reduce the overall 
size of the device, and to ensure the compatibility of the 
semiconductor device with respect to the mounting sub- 

(MEANS FOR solving) An integrated circuit package 12 is 

provided on one surface 1 la of a single flexible substrate [see source for figures] 

1 1, and integrated circuit chips 13 are provided on the other 
surface lib. This integrated circuit package 12 and inte- 
grated circuit chips 13 are electrically connected by a first 
conductor pattern 14a, a second conductor pattern 14b, and 
through-holes lln. External connection terminals 15 are 
further provided on flexible substrate 1 1 such that they 
protrude from the other surface 1 lb. Flexible substrate 1 1 is 
then folded back approximately 180° so as to arrange inte- 
grated circuit package 12 and in * ■ t' i uit chips 13 in 
a stacked orientation, thereby forming semiconductor de- 
vice 10 having width dimensions equivalent to those of 
integrated circuit package 12. 
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(Scope of patent clams) 

(Claw 1) A semiconductor device equipped with a single 
i • ; ng ub ' ate j first nicondu it and a second 
semiconductor unit that are attached to said insulating sub- 
strate and are each equipped with integrated circuits; a 
conductive pathway that electrically connects said first 
semiconductor unit and said second semiconductor unit; 
and external connection terminals, corresponding to the 
terminals of said first semiconductor unit, that are provided 
on said insulating substrate and are used to connect the 
device to the outside, said semiconductor device character- 
ized in that 

said first semiconductor unit is arranged on one surface of 
said insulating substrate: 

said second semiconductor unit is arranged on the other 
surface of said insulating substrate; and 
said insulating substrate is folded back such that the por- 
tions on which said first semiconductor unit and said sec- 
ond semiconductor unit are arranged face one another. 
(Claim 2) A semiconductor device according to Claim 1, 
characterized in that said external connection terminals are 
formed such that they protrude through through-holes 
formed on said insulating substrate from the other surface 
on the side opposite the surface where said first semicon- 
ductor unit is arranged. 

(Claw 3) A semiconductor device according to Claim 2, 
characterized in that the protruding portions of said external 
connection terminals that protrude from the other surface 
on the side opposite the surface where said first semicon- 
ductor unit is arranged are formed in positions that are bi- 
ased away from said through-holes. 
(Claim 4) A semiconductor device according to Claim 1, 
characterized in that a fastening means for fastening said 
first semiconductor unit and said second semiconductor 
unit is arranged between the portions of the insulating sub- 
strate where the semiconductor units are arranged. 
(CLAIM 5) A semiconductor device according to Claim 1, 
characterized in that said conductive pathway has a first 
conductor pattern that is formed on one surface of said 
insulating substrate, a second conductor pattern that is 
formed on the other surface of said insulating substrate, and 
through-holes that are formed on said insulating substrate 
and electrically connect said first conductor pattern and 
said second conductor pattern. 

(Claim 6) A semiconductor device according to Claim 1, 
characterized in that said second semiconductor unit is an 
integrated circuit chip having boundary scan functionality. 
(Claim 7) A semiconductor device equipped with a single 
insulating substrate; a first semiconductor unit and a second 
semiconductor unit that are attached to said insulating sub- 
strate and are each equipped with integrated circuits; a 
conductive pathway that electrically connects said first 
semiconductor unit and said second semiconductor unit; 
and external connection terminals, corresponding to the 
u > di ct ii unit hat are pro* ided 

on said insulating substrate and are used to connect the 
device to the outside, said semiconductor device character- 
ized in that 



said first semiconductor unit and said second semiconduc- 
tor unit are arranged on the same surface of said insulating 
substrate; and 

said insulating substrate is folded back such that said first 
semiconductor unit and said second semiconductor unit 
face one another. 

(Claw 8) A semiconductor device according to Claim 7, 
characterized in that said external connection terminals are 
formed such that they protrude through through-holes 
formed on said insulating substrate from the other surface 
on the side opposite the surface where said first semicon- 
ductor unit is arranged. 

(CLAIM 9) A semiconductor device according to Claim 8, 
characterized in that the protruding portions of said external 
connection terminals that promtde from the other surface 
on the side opposite the surface where said first semicon- 
ductor unit is arranged are formed in positions that are bi- 
ased away from said through-holes. 
(Claw 10) A semiconductor device according to Claim 7, 
characterized in that a fastening means for fastening said 
first semiconductor unit and said second semiconductor 
unit is arranged between the semiconductor units. 
(CLAIM 11) A semiconductor device according to Claim 7, 
characterized in that said conductive pathway has a semi- 
conductor pattern formed on one surface of said insulating 
substrate. 

(Claim 12) A semiconductor device according to Claim 7, 
characterized in that said second semiconductor unit is an 
integrated circuit chip having boundary scan functionality, 
(Detailed description of the invention) 
(0001) 

(Technical field of the invention) The present invention 
relates to a semiconductor device. Spe it, ill I • 
invention relates to a semiconductor device that achieves 
multichip modularization (MCM) by mounting multiple 
semiconductor units, such as integrated circuit packages in 
which integrated circuit chips such as LSls are packaged 
and integrated circuit chips that are not packaged, such as 
bare chips (these are collectively called "semiconductor 
units" hereafter) on the same substrate, 
(0002) 

(Prior art) Circuit testing (operation testing) of semicon- 
ductor units such as LSIs (IC devices) and circuit testing of 
substrates on which these semiconductor units are mounted 
must be conducted in the mounted state. On the other hand, 
because the evaluation of substra s using c i entional in- 
circuit testing is physically difficult due to increases in 
substrate density and the trend toward high-density mount- 
ing in recent years, boundary scan testing based on a 
boundary scan scheme has been adopted as a method of 
performing circuit tests on substrates in the IEEE1 149.1 
standard. Moreover, the incorporation of circuits for per- 
forming boundary scan testing, i.e., boundary scan test 
i i i into dh idua! semiconductor units in advance has 
enabled the execution of these circuit tests even after the 
semiconductor units are mounted on the substrate. 
(0003) Incidentally, when boundary scan circuits are incor- 
porated into individual semiconductor units as described 
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above, the proportion of the area used for tests provided 
inside each semiconductor unit becomes relatively large in 
comparison to the area actually required from a functional 
standpoint, and this induces increases in the size of the 

■ ii oi i i <> mii ,> d t i il i - .' i eccssary to newly design 
the mounting substrate in order to accommodate the semi- 
conductor units in which the aforementioned test circuits 
have been incorporated. Furthermore, there is also the prob- 
lem that circuit tests cannot be performed in the mounted 
state when semiconductor units in which the aforemen- 
tioned t circuits 1 otl 1 i leorporated are mounted 
at a i zh dens:!} 

t i 1 ii i i device i^\e been developed to allow the 
above circuit tests to be performed on semiconductor units 
that do not have these rcui di ^closed for example 
in Japanese Unexamined Patent Application Publication 
H7-12901 and Japanese Unexamined Patent Application 
Publication H8-271585. 

(0005) The device disclosed in aforementioned Japanese 
Unexamined Patent Application Publication H7- 12901 
comprises an IC socket provided with a boundary scan cell 
between the IC lead receiving fittings into which the pins of 
a semiconductor unit (IC device) are inserted and the IC 
socket pins, and a TAP controller that is serially connected 
to this boundary scan cell by a closed circuit to perform 
boundary scans. To perform the aforementioned circuit 
tests, semiconductor units are mounted on a substrate 
through this IC socket in which a boundary scan test circuit 
has been incorporated, 

(0006) Furthermore, the device disclosed in aforemen- 
tioned Japanese Unexamined Patent Application Publica- 
tion H8-271585 is a device in which, similarly to what was 
described above, a boundary scan test circuit comprising a 
boundary scan path circuit, an LSI circuit corresponding to 
the internal logic circuits of the boundary scan compatible 
!C device, and a signal switching circuit that switches the 
connection between this LSI circuit and the boundary scan 
pass circuit are incorporated into an IC socket into which 
the pins of semiconductor units (IC devices) can be in- 
serted. To perform the aforementioned circuit tests, semi- 
conductor units are mounted on a substrate through this IC 
socket. 

(0007) 

(Problem to be solved by the invention) However, the 
devices disclosed in aforementioned Japanese Unexamined 
Patent Application Publication H7-12901 and Japanese 
Unexamined Patent Application Publication H8-271585 
both use a socket system — in other words, an insert mount- 
ing system — and with this insert mounting system, the 
socket height is normally 1 mm or more, and the size in the 
height direction thus increases, so there was the problem 
that these devices were not well suited for high-density 
mounting. Moreover, in the devices disclosed in the afore- 
mentioned publications, the only circuits incorporated into 
the sockets are boundary scan test circuits, so there was the 
problem that the sockets could not be used for other appli- 
cations — in other v/ords, there was the problem that mul- 
tichip modularization could not be achieved. 
(0008) The present invention was conceived in light of the 
problems of the prior art described above, and its purpose is 
to provide a semiconductor device which makes it possible 
to achieve muittchip modularization (MCM) by mounting 



multiple semiconductor units such as LSIs and IC chips 
i I i < i i Mjistrate, to 

reduce the overall size of the device, and to ensure com- 
patibility with the mounting substrate, such that a multichip 
modularized semiconductor device containing a semicon- 
ductor unit such as an LSI can be mounted on mounting 
substrates on which the single semiconductor unit can be 
mounted. 
(0009) 

(Means for solving the problem) As a result of commit- 
ted research intended to achieve the objectives described 
above, the present inventors discovered an invention with 
the following configuration. Namely, the semiconductor 
device of the present invention is equipped with a single 
insulating substrate; a first semiconductor unit and a second 
semiconductor unit that are attached to the insulating sub- 
strate and are each , equipped with integrated circuits; a 
conductive pathway that electrically connects the first 
semiconductor unit and the second semiconductor unit; and 
external connection terminals, corresponding to the termi- 
nals of the first semiconductor unit, that are provided on the 
insulating substrate and are used to connect the device to 
the outside, wherein the first semiconductor unit is ar- 
ranged on one surface of the insulating substrate, the sec- 
ond semiconductor unit is arranged on the other surface of 
the insulating substrate, and the insulating substrate is 
folded back such that the portions on which the first semi- 
conductor unit and the second semiconductor unit are ar- 
ranged face one another. 

(0010) In the semiconductor device described above, it is 
possible to use a configuration in which the external con- 
nection terminals are formed such that they protrude 
through through-holes formed on the insulating substrate 
from the other surface on the side opposite the surface 
where the first semiconductor unit is arranged. In this semi- 
conductor device, it is possible to use a configuration in 
which the protruding portions of said external connection 
terminals that protrude from the other surface on the side 
opposite the surface where said first semiconductor unit is 
arranged are formed in positions that are biased away from 
said through-holes. 

(0011) In the semiconductor device described above, it is 
possible to use a configuration in which a fastening means 
for fastening the first semiconductor unit and the second 
semiconductor unit is arranged between the portions of the 
insulating substrate where the semiconductor units are ar- 
ranged. In this semiconductor device, it is possible to use a 
configuration for th >. no . ^ t bed ibo e 
having a first conductor pattern mat is formed on one sur- 
face of the insulating substrate, a second conductor pattern 
that is formed on the other surface of the insulating sub- 
strate, and through-holes that are formed on the insulating 
substrate and electrically connect the first conductor pattern 
and the second conductoi pattern In hi j i ticf o 
device, it is possible to use an int< i i c 1 i '-hip having 
boundary scan functionality as the second semiconductor 

(0012) Another form of the semiconductor device of the 
present invention is equipped with one inst I uing - it si act 
a first semiconductor unit and a second semiconductor unit 
that are attached to the insulating substrate and are each 
equipped with integrated circuits; a conductive pathway 
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that electrically connects the first semiconductor unit and 
the second semiconductor unit; and external connection 
terminals, corresponding to the terminals of the first semi- 
conductor unit, that are provided on the insulating substrate 
and are used to connect the device to the outside, wherein 
the first semiconductor unit and die second semiconductor 
unit are arranged on the same surface of the insulating sub- 
strate, and the insulating substrate is folded back such that 
the first semiconductor unit and the second semiconductor 
unit face one another. 

(0013) in the semiconductor device described above, it is 
possible to use a configuration in which the external con- 
nection terminals are formed such that they protrude 
through through-holes formed on the insulating substrate 
from the other surface on the side opposite the surface 

r unit is arranged. In this semi- 
conductor device, it is possible to use a configuration in 
which the protruding portions of the external connection 
terminals that protrude from the other surface on the side 
opposite the surface where the first semiconductor unit is 
arranged are formed at positions biased away from the 
through-holes. 

(0014) In the semiconductor device described above, it is 
possible to use a configuration in which a fastening means 
for fastening the first semiconductor unit and the second 
semiconductor unit is arranged between the semiconductor 
units. In this semiconductor device, it is possible to use a 
configuration for the conductive pathway having a semi- 
conductor pattern formed on one surface of the insulating 
substrate. In this semiconductor device it is j ?sibl i sc 
an integrated circuit chip having boundary scan functional- 
ity as the second semiconductor unit. 

(0015) in the semiconductor device of the present inven- 
tion, a first semiconductor unit equipped with an integrated 
circuit is arranged on one surface of a single insulating 
substrate and a second semiconductor unit equipped with 
an integrated circuit is arranged on the other surface of this 
insulating substrate, and the insulating substrate is folded 
back such that the portions on which the first semiconduc- 
tor unit and the second semiconductor unit are arranged 
face one another. Thus, the first semiconductor unit and the 
second semiconductor unit are not arranged in the same 
plane, but are rather arranged in stacked fashion. Moreover, 
the first semiconductor unit and the second semiconductor 
unit are electrically connected by a conductive pathway, 
and external connection terminals used for connecting the 
device to the outside, corresponding to the terminals of the 
first semiconductor unit, are provided on the insulating 
substrate, so that the first semiconductor unit and the sec- 
ond semiconductor unit can be operated by connecting 
these external connection terminals to an external mounting 
substrate or the like. 

(0016) in the semiconductor device described above, when 
the external connection terminals are formed such that they 
protnide through through-holes formed on the insulating 
substrate from the other surface on the side opposite the 
surface where the first semiconductor unit is arranged, or 
when they (the protruding portions) are formed such that 
they protrude from the other surface on the opposite side at 
positions that are biased away from the through-holes, the 
device can be surface-mounted on an external mounting 
substrate or the like via these protruding portions within a 



space defined by the first semiconductor unit. 

(0017) In the semiconductor device described above, when 
a fastening means for fastening the first semiconductor unit 
and the second semiconductor unit is arranged between the 
portions of the insulating substrate where the semiconduc- 
tor units are arranged, this fastening means works to pre- 
vent or constrain the relative movement of the two units, 
improving the overall rigidity. 

(0018) In the semiconductor device described above, when 
a configuration for the conductive pathway having a first 
conductor pattern that is formed on one surface of the insu- 
lating substrate, a second conductor pattern that is formed 
on the other surface of the insulating substrate, and 
through-holes that are formed on the insulating substrate 
and electrically connect the first conductor pattern and the 
second conductor pattern is used, an electrical connection 
between the first semiconductor unit and the second semi- 
conductor unit is established through these first and second 
conductor patterns and the through-holes. 

(0019) In the semiconductor device described above, when 
an integrated circuit chip having boundary scan functional- 
ity is used as the second semiconductor unit, operation tests 
on the first semiconductor unit or the substrate in the sur- 
face-mounted state can be performed via this second semi- 
conductor unit. 

(0020) In the semiconductor device described above, a first 
semiconductor unit and a second semiconductor unit that 
are each equipped with integrated circuits are arranged on 
the same surface of a single insulating substrate, and the 
insulating substrate is folded back such that the first semi- 
conductor unit and the second semiconductor unit face one 
another, so that the first semiconductor unit and the second 
semiconductor unit are not irr i 

are rather arranged in a stacked fashion opposite one an- 
other. Moreover, the first semiconductor unit and the sec- 
ond semiconductor unit are electrically connected by a 
conductive pathway, and externa! connection terminals 
used for connecting the device to the outside, correspond- 
ing to the terminals of the first semiconductor unit, are 
provided on the insulating substrate, so that the first semi- 
conductor unit and the second semiconductor unit can be 
operated by connecting these external connection terminals 
to an external mounting substrate or the like. 

(0021) In this semiconductor device, as described above, 
when the external connection terminals are formed such 
thai they protnide from the other surface on the side oppo- 
siie the surface where the first semiconductor unit is ar- 
ranged through through-holes formed in the insulating sub- 
strate, or when they (the protruding portions) are formed 
such that they protrude from the other surface on the oppo- 
site side at positions that biased away from the through- 
holes, the device can be surface-mounted on an externa) 
substrate or the like via these protruding portions within a 
space defined by the first semiconductor unit. 

(0022) In the semiconductor device described above, when 
t fastening mea i ng th si ' < ' 

and the seco 1 i > n 1 i i 1 

first semiconductor unit and the second semiconductor unit, 

this fastening means is used to prevent or constrain relative 

movement between the two units, improving the overall 

rigidity. 
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(0023) In this semiconductor device, as described above, 
when a configuration for the conductive pathway having a 
conductive pattern that is formed on one surface of the 
insulating substrate is used, an electrical connection be- 
tween the fn t sem c c tor unit and the second semicon- 
ductor unit is provided through this Conductor pattern. 

(0024) In this semiconductor device, as described above, 
when an integrated circuit chip having boundary scan func- 
tionality is used as the second semiconductor unit, opera- 
tion tests on the first semiconductor unit or the substrate in 
the surface-mounted state can be performed via this second 
semiconductor unit. 

(0025) 

(1 it) 'DIMENTS OF the invention) Embodiments of the 
semiconductor device of the present invention will be de- 
scribed hereafter based on the attached drawings. Figures 1 
(a) and (b) show an external perspective and a longitudinal 
sectional view of a first embodiment of the semiconductor 
device of the present invention. As shown in Figure 1 (a), 
this semiconductor device 10 has a basic structure compris- 
ing flexible substrate 11 as the single insulating substrate; a 
BGA (ball grid array) type integrated circuit package 12, 
for example, as a first semiconductor unit equipped with an 
integrated circuit arranged on one surface 1 la of this flexi- 
ble substrate 11; two integrated circuit chips 13 that are 
bare chips, for example, as a second semiconductor unit 
equipped with integrated circuits arranged on the other 
surface 1 lb of flexible substrate 1 1; copper conductor pat- 
tern 14 as a conductive pathway that electrically connects 
this integrated circuit package 12 and integrated circuit 
chips 13; and solder balls 15, corresponding to solder balls 
12a, which are the terminals of integrated circuit package 
12, as the external connection terminals that are formed 
such that they protrude from the other surface 1 lb of flexi- 
ble substrate 1 1 and are used to connect the device to the 
outside — in other words, to a mounting substrate. 

(0026) This flexible substrate 1 1 is then folded back ap- 
proximately 180" such that integrated circuit package 12 
that is arranged on one surface 11a and portion 11c of 
flexible substrate 1 1 in the area in which integrated circuit 
chips 13 are arranged on the other surface lib face one 
another. In other words, portion 11c of the flexible sub- 
strate in the area in which integrated circuit chips 13 are 
arranged is positioned on top of integrated circuit package 
12, so that this integrated circuit package 12 and these inte- 
grated circuit chips 13 are arranged in a vertically stacked 

(0027) As described above, flexible substrate 1 1 is folded 
back, and integrated circuit package 12 and integrated cir- 
cuit chips 13 are lined up the longitudinal direction (verti- 
cal direction) rather than in the lateral direction (horizontal 
direction), so that the external dimensions of semiconductor 
device 10 in the lateral direction can be made equivalent to 
those of integrated circuit package 12. Moreover, when the 
thickness of flexible substrate 11 used is approximately 



0.04 mm and the thickness of integrated circuit chips 13 is 
approximately 0.1 mm, increases in the overall height of 
semiconductor device 10 in comparison to the height of 
integrated circuit package 12 can be held down to approxi- 
mately 0.3 to 0.5 mm. It is therefore possible to achieve 
multichip modularization along with the reduction of the 
overall size of the device. Furthermore, because solder balls 
15 are provided corresponding to terminals 12a of inte- 
grated circuit package 12, this semiconductor device 10 can 
be mounted on a mounting substrate on which integrated 
circuit package 12 itself is mounted (not shown in the 
drawings). It is therefore possible to ensure compatibility 
with the mounting substrate between integrated circuit 
package 12 and semiconductor device 10 containing this 
integrated circuit package 12. 

(0028) Here, as shown in Figure 1 (b), the aforementioned 
conductor pattern 14 comprises first conductor pattern 14a, 
which is provided on one surface 1 la of flexible substrate 
1 1 such that it extends to the area in which integrated cir- 
cuit package 12 is arranged and to the other end from this 
area, and second conductor pattern 14b, which is provided 
in the area in which integrated circuit chips 13 are arranged 
on the other surface lib of flexible substrate 11. Solder 
balls 12a of integrated circuit package 12 are electrically 
connected to this first conductor pattern 34a using reflow 
soldering, while integrated circuit chips 13 are connected to 
second conductor pattern I4b through bumps 13a using the 
flip-chip method. Incidentally, various connection methods 
such as methods based on wave soldering can be used in- 
stead of reflow soldering for the connection of integrated 
circuit package 12, and various connection methods such as 
methods based on wire bonding can be used instead of the 
flip-chip method for the connections of integrated circuit 
chips 13. 

(0029) On flexible substrate 11, multiple through-holes 
11m are formed in portions corresponding to solder balls 
12a, which are the terminals of integrated circuit package 
12, and multiple through-holes lln are formed in portions 
corresponding to the edge area in which integrated circuit 
chips 1 3 are arranged. Electrically conductive pathways are 
formed in these through-holes 11m and lln using plating 
or solder post. First conductor pattern 14a that is provided 
on die other surface 1 la of flexible substrate 1 1 arid solder 
balls 15 that protrude from the other surface 1 lb of flexible 
substrate 11 are electrically connected through these 
through-holes 11m, and first conductor pattern 14a that is 
provided on one side Ha of flexible substrate 1 f and sec- 
ond conductor pattern 14b that is provided on the other side 
lib of flexible substrate 11 are electrically connected 
through these through-holes lln. A conductive pathway 
that electrically connects integrated circuit package 12, 
which is the first semiconductor unit, and integrated circuit 
chips 13, which are the second semiconductor unit, is 
formed by this first conductor pattern 14a, second conduc- 
tor pattern 14b, and through-holes lln. 
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(0030) In this embodiment, first conductor pattern 14a and 
second conductor pattern 14b were electrically connected 
by providing through-holes lln, but it is also possible to 
extend second conductor pattern 14b to the area of through- 
holes lira and electrically connect fust conductor pattern 
14a and second conductor pattern 14b through these 
through-holes 11m without providing through-holes lln, 
which also allows the integrated circuit package 12 and 
ted luui 1 i hps 13 to b electrically tonne led In 
l h 1 il connects 

foil t n > - 2, which is the first semicon- 
ductor unit, and integrated circuit chips 13, which arc the 
second semiconductor unit, is formed by this First conduc- 
tor pattern 14a, second conductor pattern 14b, and through- 
holes 1 1 m. 

(003 !) Thermosetting adhesive 16 is applied as a fastening 
means in the gaps of the area in which the top surface of 
rite rated uit pac 12 and portion 11c of flexible 
substrate 11 in the area in which integrated circuit chips 13 
are arranged face one another when the aforementioned 
11; •. . e substrate 11 is folded back approximately 180°, 
and this thermosetting adhesive 16 is used to prevent or 
constrain the relative movement of the two units — in other 
words, between integrated circuit package 12 and inte- 
grated circuit chips 13 and the folded portion 11c of flexi- 
ble substrate 11. Double-sided tape, for example, can also 
be used as the aforementioned fastening means instead of 
thermosetting adhesive 16. 

(0032) Moreover, the integrated circuit chips 13 that are 
used as the second semiconductor module can be equipped 
with boundary scan functionality — in other words, bound- 
ary test circuits — in order to perform operation tests based 
on the boundary method. In this case, integrated circuit 
package 12, which does not have boundary scan functional- 
ity, and integrated circuit chips 13, which have boundary 
scan functionality, are electrically connected, thereby form- 
ing a semiconductor device 10 having boundary scan func- 
tionality as a whole. In this way, by equipping integrated 
circuit chips 13 with boundary scan functionality, it is pos- 
sible to perform operation tests in the state in which semi- 
conductor device 10 is mounted on a mounting substrate. 

(0033) Here, a test circuit based on the boundary scan sys- 
tem prescribed by IEEE- 11 49.1 can be installed to provide 
this boundary scan functionality. This test circuit comprises 
a boundary scan ceil, a test access port controller, and ports 
lor test data input, a test clock, test mode select, and test 
data output. 

(0034) In the embodiment described above, a BGA (ball 
grid array) type integrated circuit package 12 was used as 
the first semiconductor unit, but, as shown in Figure 2, it 
would also be acceptable to use a QFP (quad flat package) 
type integrated circuit package 17 and to similarly connect 
lead frames 17a, which are the terminals of this package, to 
first conductor pattern 14a. Moreover, in this embodiment, 
two integrated circuit chips 13 were arranged in the lateral 
direction as the second semiconductor unit provided on the 



other surface 1 lb of flexible substrate 1 1 . 

(0035) In this embodiment as well, as described above, 
flexible substrate 11 is folded back and integrated circuit 
package 17 and integrated circuit chips 13 are lined up not 
laterally (horizontally) but rather in a longitudinally ( verti- 
cally) stacked manner, so the external dimensions of semi- 
conductor device 10 can be made equivalent to those of 
integrated circuit package 17. In particular, as shown in 
Figure 2, multiple integrated circuit chips 1 3 are arranged 
in the direction in which flexible substrate 1 1 is folded 
back, so this device is effective from the perspective of 
reducing the width in comparison to a device in which inte- 
grated circuit package 17 and two integrated circuit chips 
13 are simply arranged in the lateral direction. As a result, 
it is possible to achieve multichip modularization along 
with the reduction of the overall size of the device. 

(0036) Next, the manufacturing method for semiconductor 
device 10 of the first embodiment described above will be 
explained. First, as shown in Figure 3 (a), insulating flexi- 
ble substrate 11 is prepared, and multiple through-holes 
1 1m are formed in the area in which integrated circuit 
package 12 is to be arranged such that they correspond to 
solder balls 12a, which are the terminals [of package 12], 
while multiple through-holes lln are formed in the area in 
which integrated circuit chips 13 are to be arranged such 
that they correspond to the terminals of said chips, i.e. 
bumps 13a. First conductor pattern 14a is provided on one 
surface 11a of flexible substrate 11, and second conductor 
pattern 14b is provided on the other surface 11b of flexible 
substrate 1 1. A conductive pathway is further formed in the 
regions of through-holes 11m and lln by plating, for ex- 
ample, thus establishing electrical connections between 
first conductor pattern 14a and second conductor pattern 
14b. 

(0037) Continuing, as shown in Figure 3 (b), integrated 
circuit chips 13, which are used as the second semiconduc- 
tor unit, are connected to second conductor pattern 14b 
provided on the other surface 1 lb of flexible substrate 11 
through blimps 13a using the flip-chip method, for exam- 
ple, and bumps 13a are resin-sealed with sealing resin 13b 
such that they are embedded. 

(0038) As shown in Figure 3 (c), BGA type integrated cir- 
cuit package 12, which is used here as the first semiconduc- 
tor unit, is then connected to first conductor pattern 14a 
provided on one surface 11a of flexible substrate U 
through solder balls 12a using reflow soldering, for exam- 
ple. 

(0039) Next, as shown in Figure 3 (d), thermosetting adhe- 
sive 16, for example, is applied to a portion of the top sur- 
face of integrated circuit package 12, which is attached to 
one surface 11a of flexible substrate 11. Here, the area in 
which dris thermosetting adhesive 16 is applied is not lim- 
ited to the top surfac e tie in package 12, and 
it would be acceptable for the adhesive to be applied to the 
side surface of integrated circuit package 1 2 that will come 
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to face flexible substrate 11 in the subsequent bending 
process or to other desired locations. 

(0040) Continuing, as shown in Figure 3 (e), portion 1 1c of 
flexible substrate 11, on which integrated circuit chips 13 
have been arranged, is folded back approximately 180° 
using a bending device (not shown in the figure) such that 
it is positioned above the integrated circuit package 12, and 
surface 1 la of this folded portion 11c is adhered and fixed 
and to the thermosetting adhesive 16 that was applied in the 
previous step. 

(0041) Finally, as shown in Figure 3 (f), multiple solder 
balls 15, which are used as the external connection termi- 
nals that protrude from the other surface 1 lb of flexible 
substrate 11, are formed at the positions of through-holes 
11m that have been formed, corresponding to solder balls 
12a, which are the terminals of integrated circuit package 
12, as shown enlarged in Figure 4 (a). The process in which 
these solder balls 15 are formed may occur before or after 
the process in which integrated circuit chips 13 are con- 
nected. 

(0042) The external connection terminals formed in the 
final proc s di b la! ve aie not limited to solder balls 
15, and may also be lead frames. Moreover, as long as 
these external connection terminals are formed at positions 
corresponding to solder balls 12a, which are the terminals 
of integrated circuit package 12, through-holes 11m may be 
also formed at positions biased away from these solder 
balls 12a and the external connection terminals. 

(0043) According to the first embodiment described above, 
flexible substrate 11 is folded back, and integrated circuit 
package 12 or 17 and integrated circuit chips 13 are lined 
up in the longitudinal direction (vertical direction) rather 
than in the lateral direction (horizontal direction), so the 
external dimensions of semiconductor device 10 in the 
lateral direction can be can be made equivalent to those of 
integrated circuit package 12 or 17. Moreover, when the 
thickness of the flexible substrate 1 1 used is approximately 
0.04 mm and the thickness of integrated circuit chips 13 is 
approximately 0. 1 mm, increases in the overall height of 
semiconductor device 10 can be constrained to approxi- 
mately 0.3 to 0.5 mm as compared to the height of inte- 
grated circuit package 12 or 17, so it is possible to achieve 
multtchip modularization along with the reduction of the 
overall size of the device. Furthermore, because solder balls 
15 are provided corresponding to terminals 12a or 17a of 
integrated circuit package 12 or 17, this semiconductor 
device 10 can be mounted on a mounting substrate on 
which integ > i t package 12 or 17 itseif is mounted 
(not shown in the drawings). It is therefore possible to en- 
sure compatibility with the mounting substrate between 
integrated circuit package 12 or 17 and semiconductor de- 
vice 10 containing this integrated circuit package 12 or 17. 

(0044) Figures 4 (b) and (c) and Figures 5 (a), (b), and (c) 
show other modes of connection for the external connection 
terminals described above. In the mode of connection 



shown in Figure 4 (b), a QFP type integrated circuit pack- 
age 17 is used as the first semiconductor unit, and lead 
frame 17a of this integrated circuit package 17 is connected 
to first conductor pattern 14a. An electrically conductive 
through-hole 11m is formed directly below the end of the 
connection of this lead frame 17a using plating, for exam- 
ple, and solder ball 15 is formed as the external connection 
terminal directly below this through-hole 11m. 

(0045) In the mode of connection shown in Figure 4 (c), a 
BGA type integrated circuit package 12 is used as the first 
semiconductor unit, and solder ball 12a of this integrated 
circuit package 12 is connected to first conductor pattern 
14a An electrically conductive through-hole 1 lm is formed 
at a position biased away from this solder ball 12a using 
plating, for example, and a third conductor pattern 14c is 
provided on the other surface lib of flexible substrate 1 1. 
First conductor pattern 14a and third conductor pattern 14c 
are electrically connected through this through-hole 11m, 
and solder ball 15 is formed on this third conductor pattern 
14c as the external connection terminal at a position corre- 
sponding to the bottom of solder ball 1 2a. 

(0046) In the mode of connection shown in Figure 5 (a), a 
QFP type integrated circuit package 17 is used as the first 
semiconductor unit, and lead frame 17a of this integrated 
circuit package 17 is connected to first conductor pattern 
14a. An electrically conductive through-hole 1 lm is formed 
at a position biased away from the end of the connection of 
this lead frame 17a using plating, for example, and third 
conductor pattern 14c is provided on the other surface lib 
of flexible substrate 11. First conductor pattern 14a and 
third conductor pattern 14c are electrically connected 
through this through-hole 11m, and solder ball 15 is formed 
on this third conductor pattern 14c as the external connec- 
tion terminal at a position corresponding to the bottom of 
the connection part of lead frame 17a. 

(0047) In the mode of connection shown in Figure 5 (b), a 
BGA type integrated circuit package 12 is used as the first 
semiconductor unit, and solder ball 12a of this integrated 
circuit package 12 is connected to first conductor pattern 
14a. An electrically conductive through-hole 1 lm is formed 
at a position biased away from this solder ball 12a using 
plating, for example, and third conductor pattern 14c is 
provided on the other surface 1 lb of flexible substrate 11. 
First conductor pattern 14a and third conductor pattern !4c 
are electrically connected through this through-hole 11m. 
Lead frame 1 8 is connected to this third conductor pattern 
14c as the external connection terminal, and is formed such 
thai the end of the connection of this lead frame 18 is lo- 
cated at a position corresponding to the bottom of solder 
ball 12a. 

(0048) In the mode of connection shown in Figure 5 (c), a 
QFP type integrated circuit package 17 is used as the first 
semiconductor unit, and lead frame !7a of this integrated 
circuit package 17 is connected to first conductor pattern 
14a. An electrically conductive through-hole 1 lm is formed 
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it a pi 1 bi d a> I r om the end of the connection of 
1 j ' , , i 1 e i s , : I • i ' i \ )! i 1 ird 
conductor pattern 14c is provided on the other surface lib 
of flexible substrate 11. First conductor pattern 14a and 
third conductor pattern 14c are electrically connected 
through this through-hole 1 1 m. Lead frame 1 8 is connected 
to this third conductor pattern 14c as the external connec- 
tion terminal, and is formed such that the end of the con- 

eti if this 1 ! < i - is I 'i t posi i 
sponding to the bottom of the end of the connection of lead 
frame 17a. 

(0049) As described above, it is possible to reliably mount 
the semiconductor device of the present invention in accor- 
dance with the mount!) ; subsu \ : b> appropriately using 
various modes of connection for the external connection 
terminals. 

(0050) Figure 6 is a longitudinal sectional view of a second 
embodiment of the semiconductor device of the present 
invention. As shown in Figure 6, this semiconductor device 
20 has a basic structure comprising flexible substrate 21 as 
the single insulating substrate; a BGA (ball grid array) type 
integrated circuit package 22, for example, as a first semi- 
conductor unit equipped with an integrated circuit arranged 
on one surface 21a of this flexible substrate 21; two inte- 
grated circuit chips 23 that are bare chips, for example, as 
the second semiconductor unit equipped with integrated 
circuits similarly arranged on one surface 21a of flexible 
substrate 21; copper conductor pattern 24 as a conductive 
pathway that electrically connects this integrated circuit 
package 22 and integrated circuit chips 23; and solder balls 
25 as external connection terminals that are provided such 
that they protrude from the other surface 21b of flexible 
substrate 21. in correspondence to solder balls 22a, which 
are the terminals of integrated circuit package 22, and are 
used to connect the device to the outside, i.e. to a mounting 
substrate. 

(0051) This flexible substrate 21 is folded back approxi- 
mately 580° such that integrated circuit package 22 and 
integrated circuit chips 23, both of which are arranged on 
one surface 21a [of flexible substrate 21], face one another. 
In other words, the edges of integrated circuit chips 23 are 
positioned on top of integrated circuit package 22, and this 
integrated circuit package 22 and these integrated circuit 
chips 23 are arranged in a vertically stacked manner. 

(0052) As described above, flexible substrate 21 is folded 
back, and integrated circuit package 22 and integrated cir- 
cuit chips 23 are lined up in the longitudinal direction (ver- 
tical direction) rather than in the lateral direction (horizon- 
tal direction), so the external dimensions of semiconductor 
device 20 in the lateral direction can be made equivalent to 
those of integrated circuit package 22. Moreover, if the 
thickness of the flexible substrate 21 used is approximately 
0.04 mm and the thickness of integrated circuit chips 23 is 
approximately 0.1 mm, increases in the overall height of 
semiconductor device 20 in comparison to the height of 
integrated circuit package 22 can be constrained to ap- 



proximately 0.3 to 0.5 mm. It is therefore possible to 
achieve multichip modularization along with the reduction 
of the overall size of the device. Furthermore, because sol- 
der balls 25 are provided corresponding to terminals 22a of 
integrated circuit pad T 1 niconductor device 20 
can be mounted on a mounting substrate on which inte- 
grated circuit package 22 itself is mounted (not shown in 
the drawings). It is therefore possible to ensure compatibil- 
ity with the mounting substrate between integrated circuit 
package 22 and semiconductor 20 containing this inte- 
grated circuit package 22. 

(0053) Here, as shown in Figure 6, the aforementioned 
conductor pattern 24 is provided such that it extends to the 
area in which integrated circuit package 22 is arranged and 
to the area in which integrated circuit chips 23 are arranged 
on the other end from this area on one surface 21a of flexi- 
ble substrate 21. Solder balls 22a,of integrated circuit pack- 
age 22 are electrically connected to this conductor pattern 
24 using reflow soldering, while integrated circuit chips 23 
are connected through bumps 23a using the flip-chip 
method. Said semiconductor pattern 24 forms an electrical 
path that electrically connects integrated circuit package 22, 
which is the first semiconductor unit, and integrated circuit 
chip 23, which is the second semiconductor unit. Inciden- 
tally, various connection methods such as methods based 
on wave soldering can be used instead of reflow soldering 
for the connection of integrated circuit package 22, and 
various connection methods such as methods based on wire 
bonding can be used instead of the flip-flop method for the 
connections of integrated circuit chips 23. 

(0054) In flexible substrate 21, multiple through-holes 2lm 
are formed in areas corresponding to solder balls 22a, 
which are the terminals of integrated circuit package 22. 
Electrically conductive pathways are formed in these 
through-holes 21m using plating or solder post, and solder 
balls 25 that protrude from the other surface 21b of flexible 
substrate 21 are electrically connected through these 
through-holes 21m. 

(0055) Thermosetting adhesive 26 is applied as a fastening 
means in the gaps of the area in which the top surface of 
integrated circuit package 22 and the edges of integrated 
circuit chips 23 face one another when the aforementioned 
flexible substrate 21 is folded back approximately 180°, 
and this thermosetting adhesive 26 is used to prevent or 
constrain the relative movement of the two units — in other 
words, between integrated circuit package 22 and inte- 
grated circuit chips 23 and the folded portion 21c of flexi- 
ble substrate 21. Double-sided tape, for example, can also 
be used as the aforementioned fastening means instead of 
thermosetting adhesive 26. 

(0056) Moreover, the integrated circuit chips 23 that are 
used as the second semiconductor module can be equipped 
with boundary scan functionality for performing operation 
tests based on the boundary method, i.e. with boundary test 
circuits. In this case, integrated circuit package 22, which 
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does not have boundary scan functionality, and integrated 
circuit chips 23, which have boundary scan functionality,, 
are electrically connected, thereby forming a semiconduc- 
tor device 20 having boundary scan functionality as a 
whole. In this way, by equipping integrated circuit chips 23 
with boundary scan functionality, it is possible to perform 
i ilion K n the state hi semiconductor device 
20 is mounted on a mounting substrate. 

(0057) Here, as in the first embodiment described above, a 
test circuit based on the boundary scan system prescribed 
by IEEE- 1149.1 can be installed to provide the boundary 

This test circuit comprises a boundary 
scan cell, a test access port controller, and ports for test 
data input, a test clock, test mode select, and test data out- 
put. 

(0058) In the embodiment described above, a BGA (ball 
grid array) type integrated circuit package 22 was used as 
the first semiconductor unit, but, as shown in Figure 7, it 
would also be acceptable to use a QFP (quad flat package) 
type integrated circuit package 27 and to similarly connect 
lead frames 27a, which are the terminals of this package, to 
conductor pattern 24. Moreover, in this embodiment, two 
integrated circuit chips 23 were arranged in the lateral di- 
rection as the second semiconductor unit provided on one 
surface 21a of flexible substrate 21. 

(0059) In this embodiment as well, as described above, 
flexible substrate 21 is folded back and integrated circuit 
package 27 and integrated circuit chips 23 are lined up not 
laterally (horizontally) but rather in a longitudinally (verti- 
cally) stacked manner, so the external dimensions of semi- 
conductor device 20 can be made equivalent to those of 
integrated circuit package 27. In particular, as shown in 
Figure 7, multiple integrated circuit chips 23 are arranged 
in the direction in which flexible substrate 21 is folded 
back, so this device is effective from the perspective of 
reducing the width in comparison to a device in which inte- 

! circuit package 27 and two integrated circuit chips 
23 are simply arranged in the lateral direction. As a result, 
it is possible to achieve rnultichip modularization along 
with the reduction of the overall size of the device. 

(0060) Next, the manufacturing method for semiconductor 
device 20 of the first embodiment described above will be 
explained. First, as shown in Figure 8 (a), insulating flexi- 
ble substrate 21 is prepared, and multiple through-holes 
21m are formed in the area in which integrated circuit 
pa 1 :c 22 ts to be arranged such that they correspond to 
solder balls 22a, which are the terminals [of package 22]. 
Conductor pattern 24 is provided as a conductive pathway 
such that it extends over one surface 21a of flexible sub- 
strate 21 from the area in which integrated circuit package 

22 is arranged to the area in which integrated circuit chips 

23 are arranged. In this process, it is necessary neither to 
form a separate conductor pattern on the other surface 21b 
of flexible substrate 21 nor to form through-holes in the 
area in which integrated circuit chips 23 are arranged, and 
the process can therefore be accordingly simplified in com- 
parison to the case of the first embodiment. 



(0061) Continuing, as shown in Figure 8 (b), integrated 
circuit chips 23, which are used as the second semiconduc- 
tor unit, are connected to the top of the right side of con- 
ductor pattern 24 provided on one side 21a of flexible sub- 
strate 21 through bumps 23a using the flip-chip method, for 
example, and bumps 23a are resin-sealed with sealing resin 
23b such that they are embedded. 

(0062) As shown in Figure 8 (c), BGA type integrated cir- 
cuit package 22, which is used here as the first semiconduc- 
tor unit, is then connected to the top of the left side of con- 
ductor pattern 24 provided on one side 21a of flexible sub- 
strate 21 via solder balls 22a using reflow soldering, for 
example. 

(0063) Next, as shown in Figure 8 (d), thermosetting adhe- 
sive 26, for example, is applied to a portion of the top sur- 
face of integrated circuit package 22, which is attached to 
one surface 21a of flexible substrate 21. Here, the area in 
which this thermosetting adhesive 26 is applied is not lim- 
ited to the top surface of integrated circuit package 22, and 
it would be acceptable for the adhesive to be applied to the 
side surface of integrated circuit package 22 that will come 
to face flexible substrate 21 in the subsequent bending 
process or to other desired locations. 

(0064) Continuing, as shown in Figure 8 (e), portion 21c of 
flexible substrate 21, on which integrated circuit chips 23 
have been arranged, is folded back approximately 180° 
using a bending device (not shown in the figure) such that 
the integrated circuit chips 23 are positioned above the 
integrated circuit package 22, and the edges: of integrated 
circuit chips 23 are adliered and fixed to thermosetting 
adhesive 26 that was applied in the previous step. 

(0065) Finally, as shown in Figure 8 (f), multiple solder 
balls 25, which are used as the external connection termi- 
nals that protrude from the other surface 21b of flexible 
substrate 21, are formed at the positions of through-holes 
21m that have been formed corresponding to solder balls 
22a, which are the terminals of integrated circuit package 
22. The process in which these solder balls 25 are formed 
may occur before or after the process in which integrated 
circuit chips 23 are connected. 

(0066) The external connection terminals formed in the 
final process described above are not limited to solder balls 
25, and may also be lead frames. Moreover, as long as 
these external connection terminals are formed at positions 
corresponding to solder bails 22a, which are the terminals 
of integrated circuit package 22, through-holes 2im may be 
formed at positions biased away from these solder balls 22a 
and solder balls 25, which are the external connection ter- 
minals. 

(0067) According to the second embodiment described 
above, flexible substrate 21 is folded back, and integrated 
circuit package 22 or 27 and integrated circuit chips 23 are 
lined up in tire longitudinal direction (vertical direction) 
rather than in the lateral direction (horizontal direction), so 
the externa! dimensions of semiconductor device 20 in the 
lateral direction can be can be made equivalent to those of 
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integrated circuit package 22 or 27. Moreover, when the 
n, oi th > hstrate 21 used is approximately 
0.04 mm and the thicl n of u te< t ir chips 23 is 
approximately 0.1 mm. increases in the overall height of 
semiconductor device 20 can be constrained to approxi- 
mai 0.3 to 0 i nm in con parison to the height of inte- 
grated circuit package 22 or 27, so it is possible to achieve 
i 1,1 « long v/ith the reduction of the 

overall size of the device. Furthermore, because solder balls 
25 are provided corresponding to terminals 22a or 27a of 
r i I i , • i 22 or 27, this semiconductor 

device 20 can be mounted on a mounting substrate on 
which integrated circuit package 22 or 27 itself is mounted 
i i< i i ' gs). It ' refore possible to en- 

sure compatibility with the mounting substrate between 
inf rated rcu cka 22 or 27 and semiconductor de- 
vice 20 containing this integrated circuit package 22 or 27. 
(0068) 

(Effect of the invention) As described above, in the 
semiconductor device of the present invention, a first semi- 
conductor unit equipped with an integrated circuit is ar- 
ranged on one surface of a single insulating substrate and a 
second semiconductor unit equipped with an integrated 
circuit is arranged on the other surface of this insulating 
substrate, and the insulating substrate is folded back such 
that the portions on which the first semiconductor unit and 
the second semiconductor unit are arranged face one an- 
other. Thus, the first semiconductor unit and the second 
semiconductor unit are not arranged in the same plane, but 
are rather arranged in stacked fashion. As a result, it is 
possible to achieve multichip modularization, reduction of 
the overall size of the device, as well as high-density 
mounting. 

(0069) Moreover, external connection terminals for surface 
mounting that protrude from the other side of the flexible 
substrate are provided at positions corresponding to the 
terminals of this first semiconductor unit, so it is possible to 
surface-mount a semiconductor device containing this first 
semiconductor unit on mounting substrates on which the 
first semiconductor unit can be mounted. As a result, it is 
possible to ensure the compatibility of the first semiconduc- 
tor unit and the semiconductor device containing the first 
semiconductor unit with respect to the mounting substrate. 
It is therefore possible to divert conventional semiconduc- 
tor device designs and equipment, which allows develop- 
ment time to be shortened and development costs to be 

(0070) in the semiconductor device described above, when 
the external connection terminals ate formed such that they 
protrude from the other surface on the side opposite the 
surface where the first semiconductor unit is arranged 
through through-holes formed on the insulating substrate, 
or when they are formed such that they protrude from the 
other surface on the opposite side at positions that are bi- 
ased away from the through-holes, it is possible to surface- 
mount this semiconductor device on a mounting substrate 



within a space defined by the first semiconductor unit. As a 
result, it is possible to reduce the width of multichip modu- 
larized semiconductor devices. 

(0071) hi the semiconductor device described above, when 
a fastening means for fastening the first semiconductor unit 
and the second semiconductor unit is arranged between the 
portions of the insulating substrate where the semiconduc- 
tor units are arranged, it is possible to prevent or constrain 
the relative movement of the two units, thus making it pos- 
sible to improve the overall rigidity ofthe device. 

(0072) In the semiconductor device described above, when 
the conductive pathway that electrically connects the first 
semiconductor unit arid the seconti semiconductor unit is 
formed from a first conductor pattern that is formed on one 
surface of the insulating substrate, a second conductor pat- 
tern that is formed on the other surface of the insulating 
substrate, and through-holes that are formed in the insulat- 
ing substrate and electrically connect the first conductor 
pattern and the second conductor pattern, this conductive 
pathway can be formed with relative ease using a conven- 
tional manufacturing method. 

(0073) In the semiconductor device described above, when 
an integrated circuit chip having boundary scan iunctional- 
ity is used as the second semiconductor unit, operation tests 
in the surface-mounted state can be performed even on the 
first semiconductor unit, which does not have boundary 
scan functionality. 

(0074) In the semiconductor device described above, a first 
semiconductor unit and a second semiconductor unit that 
are each equipped with integrated circuits are arranged on 
the same surface of a single insulating substrate, and the 
insulating substrate is folded back such that the first semi- 
conductor unit and the second semiconductor unit face one 
another. Thus, the first semiconductor unit and the second 
semiconductor unit are not arranged in the same plane, but 
are rather arranged in stacked fashion. As a result, it is 
possible to achieve multichip modularization, reduction of 
the overall size of the device, as well as high-density 
mounting. Moreover, because the second semiconductor 
module is arranged such that it is wrapped inside the insu- 
lating substrate, it can be protected when a bare chip, for 
example, is used as this second semiconductor module. 

(0075) Furthermore, external connection terminals for sur- 
face mounting that protrude from the other side of the 
flexible substrate are provided in positions corresponding 
to the terminals of this first semiconductor unit, so it is 
possible to surface-mount a semiconductor device contain- 
ing this first semiconductor unit on mounting substrates on 
which the first semiconductor unit can be mounted. As a 
result, it is possible to ensure the compatibility of the first 
semiconductor unit and the semiconductor device contain- 
ing the first semiconductor unit with respect to the mount- 
ing substrate. It is therefore possible to divert conventional 
semiconductor device designs and equipment, which allows 
development time to be shortened and development costs to 
be reduced. 
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76) in the s ndu r t c described above, when 
the external connection terminals are formed such that they 
protrude from the other surface on the side opposite the 
surface where the first semiconductor unit is arranged 
through through-holes formed in the insulating substrate, or 
when they are formed such that they protrude from the 
other surface on the opposite side at positions that are bi- 
ased away from the through-holes, it is possible to surface- 
mount this semiconductor device on a mounting substrate 
i i i i ? i ondi ,. tor unit. As a 

result, ii is possible to reduce the width of multichip modu- 
larized semiconductor devices. 

(0077) in the semiconductor device described above, when 
ing roea ' rsi )g the fir semk > iductor unit 

ana he sec i tor unit arranged I t een the 

first semiconductor unit and the second semiconductor unit, 
this fastening means can prevent or constrain relative 
movement between the two units, thus making it possible to 
improve the overall rigidity of the device. 

(0078) In the semiconductor device described above, when 
the conductive pathway that electrically connects the first 
semiconductor module and the second semiconductor mod- 
ule is formed from a conductor pattern formed on one sur- 
face of the insulating substrate, this conductive pathway- 
can be formed with relative ease using a conventional 
manufacturing method. Furthermore, unlike the semicon- 
ductor devices of the previously described inventions, it is 
not necessary to form a separate second conductor pattern 
on the other surface of the flexible substrate or through- 
holes positioned in the area of the second semiconductor 
unit, which makes it possible to simplify the manufacturing 
process. 

(0079) In the semiconductor device described above, as in 
the semiconductor device of the inventions described pre- 
viously, when an integrated circuit chip having boundary 
scan functionality is used as the second semiconductor unit, 
operation tests in the surface-mounted state can be per- 
formed even on the first semiconductor unit, which does 
not have boundary scan functionality. 

(Brief description oh the drawings) 
(Figure 1) shows a first embodiment of the semiconductor 
device of the present invention; (a) is an external perspec- 
tive, and (b) is a longitudinal sectional view. 
(Figure 2) shows a first embodiment of the semiconductor 
device of the present invention, and is a longitudinal sec- 
tional view showing an embodiment in which another type 



of unit is used for the first semiconductor unit, which con- 
stitutes a part of the device. 

(Figure 3) shows the manufacturing method for the semi- 
conductor device shown in Figure 3, and (a)-(f> are process 
diagrams for each stage of this manufacturing method. 
(Figure 4) shows the externa! connection terminal area, 
which constitutes a part of the semiconductor device; (a) is 
an enlarged longitudinal sectional view of the semiconduc- 
tor device shown in Figure 1, and (b) and (c) are enlarged 
longitudinal sectional views of other modes of connection. 
(Figure 5) shows the external connection terminal area, 
which constitutes a part of the semiconductor device; (a)~ 
(c) are enlarged longitudinal sectional views of additional 
modes of connection. 

(Figure 6) is a longitudinal sectional view showing a sec- 
ond embodiment of the semiconductor device of the present 

(Figure 7) shows a second embodiment of the semiconduc- 
tor device of the present invention, and is a longitudinal 
sectional view showing an embodiment in which another 
type of unit is used for the first semiconductor unit, which 
constitutes a part of the device. 

(Figure 8) shows the manufacturing method for the semi- 
conductor device shown in Figure 6, and (a)-(f) are process 
diagram for each stage of this manufacturing method. 
(Explanation of references) 

10 ... semiconductor device, 11 ... flexible substrate (insu- 
lating substrate), 11a ... one surface, lib ... other surface, 
11m and lln ... through-holes, 12 ... integrated circuit 
package (first semiconductor unit), 12a ... solder ball (ter- 
minal), 13 ... integrated circuit chip (second semiconductor 
unit), 13a .., bump, 13b ... sealing resin, 14a ... first con- 
ductor pattern, 14b ... second conductor pattern, 15 ... 
solder ball (external connection terminal), 16 ... thermoset- 
ting adhesive (fastening means), 17 ... integrated circuit 
package (first semiconductor unit), 17a ... lead frame, 20 
... semiconductor device, 21 ... flexible substrate (insulat- 
ing substrate), 21a ... one surface, 21b ... other surface, 
21m ... through-hole, 22 ... integrated circuit package < first 
semiconductor unit), 22a . . . solder ball (terminal), 23 . . . 
integrated circuit chip (second semiconductor unit), 23a ... 
bump, 23b ... sealing resin, 24 ... conductor pattern, 25 ... 
solder ball (external connection terminal), 26 ... thermoset- 
ting adhesive (fastening means), 27 ... integrated circuit 
package (first semiconductor unit), 27a ... lead frame 



(Figure 7) 
[see source for figure] 
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(Figure 1) (Figure 2) 

[see source for figure] [see source for Figure] 



(Figure 4) 
[see source for figure] 



(Figure. 3) 
[see source for figure] 



(Figure 6) 
[see source for figure] 
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(Figured) (Figure 8) 

[see source for figure] [see source for figure] 



AUS.-581098.1 



(i9)g#ii#8W (J P) (12) 3k H # ft & # <A) (ii)*MBi&8S## 

#iH2000-8892I 
(P2000 - 88921A) 
B «12¥ 3^313 (2000. 3. 31) 



(so intci. 7 mmn fi r--n-rc##) 

GO 1 R 31/28 C 0 IE 31/28 G 

H0 1L 27/04 H0 1L 27/04 Z 
21/822 



%m$?k m*m®m2 ol (± 13 m) 





®lg5pi0-254301 


(71)EBiiA 


000002185 










(22)tfj§tB 


¥}£10i£9/3 8 B (1998.9.8) 












Am m 








xms,n\m&)u rB?#35# y~ 








*&& 








xsna;iiBs«ffl6rs7«a6f» v~ 














09) mm 


m 






















(74)f^aA 


100094053 











(54) imozm *mms 



(57) [g*t?3 

mm: ■mmm^H-T'vr^^.-fi <mc 

■ficrmi 1 bt^BHUSH-'yTl 3 £ IS ft. r^HHEI 
SA°>y ^-^ l 2 tlt»f "/7° 1 3 t £ . 31 1 OS 
ft/^-yl4a, |?2<7J#frA*?->'14b, X/I/- 

y')vmm 1 1 tffcfroffi 1 1 q *»6esajf* i a tciMs 
ss&s? 1 5&m. mmm-yy~ ! Ji 2 immia 

IH- <>' T 1 3 ^'«Jf #ftfcffi?>J £ ft & X 0 K . 7^ 
>r-v 1 2 fc i5j^tfT&£ i->f-3*§IS l 0 





(2) $B2 .0 0 0 — 8 8 9 2 1 (P2000 — 88921A) 



i »m i ] i mmm&mt , mmm'm&t 
m y mhixx thztmmmmi m i 
#3. - . y b&yig 2 co-t-»#;^- -yhh uuas 1 

#flUL^ 7 b k fiiem 2 .y b fc & 

loie^ 1 <?mi*a- 7 «fM»>-^ 

fne^2^#*i-v Mi. i5ee»WR<r>flfi*<o 

mmmmmz , im i » wtcL- b t 
2 7 b ansa* tut a* t fmnmh x 

Ho 

■ffMS titzz>l—*-fl- Z® IX , fM l *>¥*fltx 
- 7 b #I&tt Wc®J<o--/T<Dm k ii£*ffl<7»<?>ili 

a^ats =t a izmmx^i . z t mmti 
imxm 3 3 fri^»»?{i, mm i 

- -y b //««^fdl^---#«ffl k JiK^flUcoflfcfir^ 

[fi*Ji4 3 miss? i mm-$3-~ vht mm 2 <o 
mmsi mmsm mmm -1 

«WfWc7)|i!±tf«§iX^m2«^^->t , P 

151? 2 c7)»fty^-y k §«S»IW^-*- 
MtS , .1 k £#8tfc tSII^iI 1 IE«co¥-«* 

us, 

[ If 6 3 mm 2 7 Hi. A>> y ^ 
y x^yf«* t^^E»f-/rri5S-, ik£ 

[ft;fJB7 3 i^)mmw.mKb.mmmmmm± 

#cl - -y b 2 (T^f^xa 7 b k % mj tSfg 1 

t 1 - r „i_«i I- - i _ 

s« ixj izmmmmu-tizm burn® t n 

Wiam 1 i0^#a^7 hftlflBES2 »f#flaz 7 



Hi, Mte^tt««^[sj-^i!±(csa§ii, 
i5r«-ftx«{±. if/iE^i 7 bkfiie^ 

2«fij|;xa7 bk* ; ffit»ri>J; ^ (c^f Oftff 
>• ?>mSkt-&^#f*iSSo 

titjRas 3 msswm&Sfit* msmm^Mmz 
m%iite*A-*-)i>t:M ix . mm l <D^*a 

frt>mm-fl X 3 CJIMSix-O . ^ k &#Sk tt 

[M*ii9 3 fff^i-Mg^s?-^. mess 1 so^ft 
b*M$tifcii0-^ffik am womo 

Litm.£m&tix^h . z k mmt-rmm s 

1 §k$m 1 0 3 mm 1 o^sfr^- 7 b t mm 2 

<&mifcL- 7 h k comUi. * ®5£#S 

mt th mm. 1 w&mmmm. 
mstui 2 3 mmzmmmt-v hit, 
ruzkv ymmr^ifzmw.m^-yrx'hi, 1 1 

[000 13 

Itzmm^y *r- x\ <Tf- 7 7-^)A- 7 

9"^mLx\^£^-mMn^-,'7'm (jjit, ^n^t^ 

b kV>d ) b 
PHcoW;^»tT-7;t^-^77^^.x-;k (M 

cm) ^si^^w*na(crat-5. 

[00023 

[«^S»3 L S I 7 b ( I CrAM 

msmmmizi 0 . y*-^f 7 hmmizx 1 

3 tzxxvmt LX< I E E E 1 1 4 9 . 1 
k v > -3 fia.*Sicfc ^t, ^ > r yx** yin*!cS 

K < i k tc X 9 . ^NWIol- -y b 

[00033 tz bx\ ±Mcox 5 c:, yr y xa^ 

*>i*t0SSr. #Wf#'frx~ 7 hfc|&#SW£9| 



(3) H2 0 0 0-8 89 2 1 (P 20 0 0 -88 9 2 1 A) 



mm±z < % o\ *m&L- -/ wmimmi. 

[ o o o 4 ] ±l2a«w^t#3tt^^#*^ 
- 7 h icfc^T (, . nmmmzmt &xoiz itz 
naumftzti. mii$, wmw- 1 2 90 i#& 
m, - 2 7 1 5 8 5 mmiz&ztix . 

[00 0 5] 1 2901 #&8fclj8*tf> 

gffls:. Wfcx~7 1- < 1 cwrx) «t°y£m 

lM> I C U-KSSMftt I CV^r-y hSffFfc^fcA 

m®mz£ "J v'J W^SfiT'^^Ux* +>- 
KB£fif$: 3TAP3y h a-5«frRltfc 1 c y -jr.* 

B36fiH»a*ivte I C y ?• y h -Hi- tX . ^W*a- 7 
h rlSCIS L- , iEHimfi* o b<DX°fc h . 
[000 63 JJBNNflTS - 2 7 1 5 8 5£«fc 
'BH^'SIBii. JkJfcBHHz. #g$CL-7 h ( I CfA 
-fx) ot o yt#At-#s i cv^-yhftt x^yy 

M *f Oftg&n j? WfcffiSlTS L S 1 0318k £ 

mwimmmm^h^ir^ry^v^^ * y 

[0007] 

mmmmixot-tmmi ifri^tfb. urn 
mw-7 - 1 2 9 o lf&mBLwmy- s - 2 7 1 5 s 5 

«««!«fctvtii. tvffliyy? h*5ftt 
ftfc^ff A3gt*5t£3«ffl Ifzh OX'h 0 . JI A£ 
H^TIi V y 7 b cVftZimft 1 mmJjUUeS: 0 . iS 

n^c^gSKis v v y >y h ftta^atiu « 

j&»s * ^fc^ y x=* * y»5Wilwo*T» 0 4 
yy-y hZ®cDMmcm^&z\ttfT»^\ 

[0008] ±ia«*t»fj^p n ie^^s^T 

I^fctWM, ^g^b-fl> low 

8*«g£ feoLS I , I Cf-y^ 
> y b ff^idf ® LT . "Zfr*M- 7 7°^ ^ a 
-?P { M C M } tefcHDoo, LT^M 

3 l s in i -y hmmz 



timmmmzM ix . t «o*w«cu=. * k £-&&m c 

tiZhh, 
[0009] 

ft^gi. lo«fttt2£fc. ;^I».«S±WX 
"3#ft6itT^ii-f timaiUffiS-iit I.® 1 w^ftx 
~ -y b 2 co-f-#*x^ 7hts 
jl- . y f h «2 -y h t Srmawtjmt « 
iWi > JJBS 1 -y F«S?(~MS-tl> 

i: o izwmmmm.nzmthti?9\-mt comm^zfn 

te» 1 <0¥**ar: 7bt JJESS 2 ^^#f*^~ 7 h A s 
SaSiifcS^i: ^*ffi*f l*3tl> J: 3 C*f 0 ftff 4>itr 'v > 

[ooio] ±ie^*^a{^v>tii:, ±mmm 
lt . ±i em i * h «a?fi!twHr 

mmmn-fh z. t * . iiE^^a^fcv >t 

ssas-f s^asas^. ±iax/k-*-;i*^«^ Lfcs 

EtC»«$<lfefllBg&«fflt S z\ t h . 

[ooii] ±E^*-ssKfeuT{i;. urn i m- 

mifcj-- v hfc±iam2c7)¥«f*^7 h**ffijSSiut 

(cfcvrcJi. JJEitSttT, _LIE«tta«»-^ 
^±(0®^$^^ l f^Wfc^-x t . .kEIW 
fitzW, 2 «#{*y < y - y b , 

tmmmmmz^m § tix ±mm 1 <o#«y ^ - y t 

h gig 2 ^fff T lit ' t i !> UP-* 

m>rv ymtk-% Uzmmn* -v 

[ooi 2] trz. *mwmmmz. io«o*e» 
. £ ^»*fi«±fcJis o ftft 4ixy ^-^^i 

l>m 1 7 h&tf H2 c7)^ 

fro.^ 7 h t , i <o» i o^ft^ 7 h t as 2 



(4) »2 00 0-889 2 1 (P2 0 0 0-88 9 2 1 A) 



*mtfc*m#imte$> -> x . mm i m-mw^- -y 
m-com±i<zmwzh. mmtmmiz. 

iNfWca^ -y h fc JhE» 2 <7>f-IMo-~ „ h fc ft 
tllo m >9 fflff ^iXT V \& s .1 fc & iff-® fc LT V i 

[00 1 33 ±ifi^fritfif-:Bv>-m, immmm 
lt. ±fem<?«#^~-y h^ie-a$#L^»-* 

f»»-f £ Z b tfCZ h . ±IB^*Safcfe v 

I- #SS § tdzM<r>--)j0tt fc l&Ktt mefflfimffifr & 

JSt^SilJtfflJ&SrSffl-f & .1 fc S . 
[00 143 ±fe*»*^l!cfc^r!i. mmi ^ 
$fta - „ h fc JJ BJg 2 <7)¥«#a ~ 7 hi s Pi 

SiWctJUTtt., ±!3^2«^#ft3~7 h£LT, A" 
[0015] *JHBO*IH^ateV^TI±, 1 1<7)WM 

mmzttbx , »mt?]sir *$ 1 wp^-v 

WI3BSrfll^ *3$ 2 ^^fro^ -y f #_LiE*£8ttS« 

±E» 1 «¥*f*^~ -y h b ±M% 2 o^Nlflca- >y N 
**ESlSii^at^ fc jSWfttl* X ') fc#r 9 SMf fcfVC 
VlZtfrt,. ±m 1 WWfci- <y h fc ±f2H 2 « 

-^t^jx^ . y b t it , i35v > wapRtisaa $ n s <or 

fc , ..bISm 1 -y h fc $ 2 -y h 

fc mwhz x o MWirsi-u ±e® i 

jx-.y h^:^(~'^£.LTJ:.IBIM'l4«I±{c, *hSS& 

grrs c fc te j: *) , ism i -y bstf»2 

<^s#jl- -y h fffflfmrntttz. 
[00163 m^m^mm^^xii, itmmm 
wtf* , ism§immm^tifcx)P-t^}^m 
vx. ±iemi^*#f*^~-y h^sssfuttitf?-* 
<mb \imm?>m<»Mfrhm.m~h & a wcm^ 

«4*ifc«^teti v *T » Jb8E3S l <0*»*=l=. -y h let 



[00 1 73 ±ie-1^*SBicfev^T{i, ±EJ£ 1 <w 

-y k> ±§an 2 -y h mimztitz 

mwztifzt^iz&^x , z vm^m^m^mM 

[ooi83 ±E^#KSK:i3v^{4, immmb 
lx . imms^mm^)--^com.Bzm^itfzm 1 co 
nw^9->b, immm^wt^mnzm^ 
ixm2<mfc*f~yi. immmmzmzti 
xmm i mtiw-y t mm 2mvw-> t 
zmmizwm-hz.)v~-*-ivb, z^tm&b t 

•y h b% 2 -y h b vmmw&mzti 

I. 

[00193 i-ia*«*^S!cB^-TJi. nsm2m 

.y h t ix , av ; y y y z^ymmzm 
am®®* vrzmm itz^zm^x , ^ emvw* 

#cl - .y h ^ 5 v ^iSfiOSMSi^fir^ fcfiff h . 
[ 0 0 2 0 3 *»B»¥»»SIBfev>rtt. 1 o 

« wtttSfiECM l x , ^-h^ixmrnm mumi 

flj*fssSWfcLr: -y F t ^ 2 co##ftx- >y h t ^'±IB»; 
flHH8B?H-<9ffi±£ffiitt$*u JJSBSieHfiR 
JbJBSB 1 ?h k JfcK»2 «^N**ari 

vhtmttfirt-h* 5lzifr>Qmf£>iiX^&Zkfr 
h , ±Em 1 <#!HWk3. - ^ b t -tJHSI 2 «7>¥#*a~ 
>y h b \t . &K k S <x * < . a 

-K^znm ix mm% hi x 5 tzmtztit z t 

t fc . mm 1 yhk®2 «0*SWa 

r_ .y h fc *^«^ic i 'rims^cif n^i-L. ±iam 1 « 
.y Ko«¥-ts*jE tt jjaesttSftLte, 

bfrt>, tmmmmzttix . zmw^m* 
mmtz, zbtz£t), mm 1 «y bay 

^ 2 <D^«ci - -y h <r>mfttf*I&k * S . 
[002 1 3 JJE^ft^SKfc^Tti. KfM|3J«te 

-k-ii zmlx , ±ie^ 1 m-mwz-- ■■•/ \- »«a§ 

yizm&zti, hhvAt, mx)v-*~-!Vfrh\mL 
fdmizxmm<Dm<?>mfr^gmthx o^z m\i 
am 1 ) mfcztuzwr&izmix . ±%%i<&mtfc. 
~.y hzx mmzhmmmzt$^x s ;«^tBL^ 

[00223 m^m^mwizto^xu. mm 1 <w 
-y h fc jjEjg 2 ^n*-'-- >y h fc m 
%zmfei-m^mm§.ztitzm^zii v >t . i « 



( 5) H2 0 0 0-889 2 1 (P2 0 0 0-889 2 1 A) 



IX o IzWm IX , tTWilttl: |6l±§-&i . 

[00 233 mmmmfc&^ziz, mmmiz. 

zem^f-yZftl-x. m&P9fcjL=.v*kflt 

[0024] ±l2^#l«£>vvc«:, ffxMfc, 
±§EfS2tf>¥8K*i^ ht IX. iV7VWX**V 

mm* mrcmmmm -y rzmm LfcS&tcfc t. ^x v 

£ 2 <7)¥5§fta^ <y hSr^LT, HSi3^l8RfC& 

i ^##0.- „ b hi ^immmmmm % 

[0025] 

mmmmzmmmzm^^xmm-fh . m 1 

( a ) , ( b ) ti, #f8^fcffi5^flcigBOS& 1 <on 

wmm ion, ai(a) ktk-tj: ^«am 

1 a±KK»3ft£lfc«IIII8£ 
fflli&»l ■/ h t L'OO, WiHTBG A 
(#-;I^<J -y K7W ) *4 r«*»»'^y^-> ; 

1 2-fc . 7Hy7;i«l l«f<7)Hl 1 b±fcE 
*8^JM»0»*fl|Jt&»2<OiN(*^-y h> IX 

*> 4 miu^r^-/rxhi2^mm°\m-/r\ 3 

t. Z0Mmxv*-iSl2bimWM-vTl 3 

y 1 4 fc % ^-v 1 2«STO5£*ffltf' 

~)Vl 2 a K:*«£Jt $ <£ ') K , 7 1 1 <0 

ffi^ffli i bfr^mftixm^tix^ttttm 
m^tmrnizmm^mmt vx<vtm#~ 

[00 26] ^LT, _hfe7V^7>S«l Hi, * 
<0~#»ffil 1 a±KSja§futlfe9tig«5^>/^-y 1 

2 fc-ecOfWcOffi 1 1 bJi^feV^«««f--y7' 1 3 
A«aStlfc«««7U--H-->-77«"l KOSHH 1c 

tmm-t&xoiz. mi so- mmfhtix^ 
mm ■/ r 1 3 ^sasiifcf»7 i/^^askd 

mi 1 ciSfiSLt, itl6*SEH!»^'y^-vl 2 

[ 0 0 2 7 ] Z.<rs X "3 *C, 7 V*l/?MB6L 1 1 #Sr9 
fflff&fvC, Mil m; < •/ V 1 2 «<IiStf- t 7 

SHfl*l <±T*I*]) KlSflSitSfcft. Wklfffil 0 
i LT««^«»r3;{i:, Afl«^y7-~^'l 2 
£ [5|^«-|7£fc £ , X, 7 KyT'/VM 
1 IWJSSjWBO. 0 4mmlt, »®ilf^ri3 



SSI 0£ffc0»3tt» *W»^y^-v'l 2»«$ 
fcib*. 0. 3-0. Life 

-7/^f--y7°^y'^.-;Wt;&ff^v^'>, Hi 
£ft£ LTiO/J*fk* - t#T*^ * . S 

Sfm^-y^-^'i 2co&i 2 ammz^x^m 

mcotfmmztimm&m (^f&to mix, zco 
*mmiR 1 0 ^n^-rs c t ■§> . t^*^ x . 
mmmv* 1 2 1 i^mfmuB^v ^-^12 

[ 0 0 2 8 ] z z x\ uswft/^-y 1 4 ii, 01 
( b ) (c^t i 0 (c s 7 \s*i,7)vm 1 1 

1 1 a±Cfc^T, *SBB*/ty^— >*1 2^'ffiESil 

tmm&wzcommfj^imm^iwi x ? {-zmmztt 

ft^Si«#fly«^yi4ai.. 7i^^^7';i/fflSi 1 
c Offjl 1 1 l ' SfalHlfa 5 1 r ^ 

*Sft*^Cl*SW£»2«Hl*(y'5#--.yi 4 b h 

?^N'-y7-->M. 2<753W-/H 2a*i'U7n-V;^ 

U77'tj: owMSKSBttsfitisD, -^s mm 

W^f~y 1 4 b|;(±, JMRHH^-vri 3^A'yr:l 
3 a L T 7 y 7 7f- 9 7*^(Ci 9 Sfel Stlt ^ ^ 

-y;^y v7<rm,z, *x-~/vn~fV yfizX in 
w^«nmmmmmiz.ktfx%, x, mm® 

SS-f-yTl 30iWMlZ-O^Xl>s ±I27U -yrf--y 7^ 

7^^>r^ > J: 

[0 02 91 *^-. 7k^y77«i ifti N mm® 

$%rs- y y-i>i 2<WfrfTjbA*B9#-rt'l 2afc^.f.sE 

x . assais?- •/ 7^ 1 3 mm* iifzmmm^mt 

4, ;ii^x;^-*-/H lm, 1 1 nttt, 

ft o § ft § v ^ffldf^ b mz X 0 tt«TM { »i& 
;ft^-*;n lmS-jiLT. 7l^^f^ 
^>M8R1 l^t^il 1 atSlft$flfcmiO«* 

A°^-y 1 4 a 1 7 ix-^>-7";i-as 1 1 <mn<om I 1 

b^A>^ffit-|.*ffl*-/l- 1 5 fc 

-1mml 1 a{C^§nfc® 1 W»#:A^~y 1 4 a 

® 2 y 1 4 b t >^'S ry) i :S . * i 

iail0f*A7-.vi 4 a. ®20^^- 
y 1 4 b v X!l-*s-)V 1 1 n K X *) . W, 1 
-y hT$>l»«li2}?§> v-7--v 1 2£352^?->?fra 
^•y FTS>S»«W^-yri 3 £ ^SmWicMlfS 

[00303 ^m^BMizis^Xli, X}i>-*s~)l l 1 



( 6 ) M2 0 0 0 — 8 8 9 2 1 ( P 2 0 0 0 — 88 9 2 1 A ) 



n zmrc . js i vamK9~> 1 4 a h®2 flaw** 

7- i t F _^^BI • M— t-/H 

1 n^t^i&C x/V-*-/H l.mWWKSt 

tyfrty-y l Abb r'VMm^mi. iitti 9 . 

2£»Wf -/71 3>£1t^ 

^-yi4.a> S2^ftA7-/14b, x;t--tf 
1 1 m{; Jt 9 , $ 1 .y bT&SJM*® 

.R>*7 Jr-y 1 2 fc»2<#HIMfcX£.v bT*£fltffH! 

[0 0 3 1 3 ±ffi7 v-7'V«€ 1 1 1 8 0 * Sf 
Mlf^»'^t, IWW^y^—y'l 2<0 
±Mt 77° 1 3 rt*ffiS3*i.fc1I«tf>7 V* v 

itm, mMmt ix^mmmmi em^z 

tiXti 0 N ;»ffiiHli 1 6 t£ X 0 , W#f 

u%v7mm immwmi ictm^m 
flws<t*j:dK:*o-cv\fi, mm^mix 

ommis^-yr i 3^ /^y^yM?*^<t&# 
tatef?* a tdhnmyf u z*^y®m. 

A' 7 y f y x^f -v >1£l«£#^& w fc t ^TSI-Cft 

9, i^CIS, y ^ y x** ynmmtz-%^ 
WimK> ^v'r-Vilt, ;^y 7" 'Jx^ ymm 

n-mMM^ >y r 1 3 k pnmmmztix . m 
b ix^y^)x^ymmm^m\¥mi o# 

- " ! _J " + 

[ o o 3 3 3 i^r, ±l5A-^>ryxdf^ymtt I 
Tji, IEEE-U49. 1 laBsestLi^y/y 
ymizx mwmmmtmx < , zo&m 

br/ybn—?, RXf c rXb7 s -?4y7°>yh, T*b 

?Uv7, TXb^-b'-fel^b. TXhT~?7Vh 
7° 7 b ^OzK- b h * & *> «T£ £ . 
[0034] jJSMiMC&^m, mi <0¥»fcx 
- * b IT, B G A ( #~;k?'y 7 h* TV A ) 7 A 7° 
«»A-^-y'l 2£t3fflU:#\ |5d2!C»^',t 
QFP (?77K77 7 W-i. 77 --y') ;M7tf> 
«SIS^ n° 7 ^- f 1 7 £i§ffl t . * MSFFTb hO- 



14ateJK«t ,! CtJ:U. ft, £«£PHSfrCti, 7P- 

*>7vi4s&i i<7)frir^)Bi i b±{c^{t/^i-®2 

<7)33SflcL- - y b h LTOmSmgf f - 77° 1 3 S«Kr |6j 
[00353 itf^KBgffi(ciyv^<>, MMIsltH;. 7 

-yi 7i^wf--yTi 3bt>\ mm im--M 
mmmmwi. mm* 7 1 7 1 

Tfffi t -Tl. C k iT-S . # tc . II 2 fcjjH-i: '3 ic , 7 k 
^^7-;uS«l 1 SJf 03g-r7fl«3tSi(ffl7;mSlIIS§f- 

771 3mm-h~cbfrt>. mzmtmzmmm^ 
7 1 7 w 2 iiomSEiB-f -v r 1 3 *E§rr* 

ft b ix^m^m^tiz b up?* h . 

[ 0 0 3 6 3 <jct, -t.ia® 1 vmmmz&i^mim 

mommmz^xmm-th* -9tf, us (a) 

CSti 0 K. $gi««7 udp^y/WKR 1 1 

L, a«tal{SA°7ir-vl 2*«»Siil,p,«^v. 

«fa»)X^*-;n lm^jfML, X, aflHHKf- 

7 r 1 3 *«sits mmiza 1 

1 1 n^^-fS. 7l/^y7/HIl 1«0-S 

COM2 1 a±tmic7)##cA^-yi4a&12mt, 7 

v^yr/^M 1 1 ?»<?)BS l l b±fc» 2 «a»(c« 
^-yi4bSrI^f|»„ ±fgx^-*-;H 

1 m, 11 n o 0««S§^JfML 
T . » 1 £?)»^->- Hat .^20#{*A<^-> 1 
4bh««^6»^ff^3. 

[0 03 7 3 ^^T, H3 (b) fcS-TJ:7fc. 7^ 
y7Vl-«l l«j»ffll 1 bKl^ftS<i«:»20» 
■^7-V14 b^OJifc. Xyy 1 3 aSr^-LT. ^2 
^>^#cl- v hTS>l»m«@S«^7ri 3SrfiR{f 7 

y 7 rf - 7 T^^x-mm t , 1 3 a £iwi> ± 
9 ttf jh«jii 1 3 b iz i. *> mmt±th . 

[ 0 0 3 8 3 § ^zm^X, i!3 ( c ) £50t X 0 
7Ky7"A«lll 1 <?>— J5T«0W 1 1 atzm&ZttfZm 
1 0)ffiWr-y 1 4 a«J:fc, ¥E8*-^ 12aM 
t T , fll 1 fro.- 7 b h t X Z Z Xli B G A 9 A 

rvffimw^ *t-v\2 ZMili y 7D-v;^U 
[00393 S3 ( d ) C^-T J: olz, 7!/^y 

7-^bsi i«-^iBi i a±m*)mii>ftfzim 

«ffll6&»n>» i«W.S««16 

^titsiat mam^^77--^i 2c7)_hc5fcPi 



(7) S2000--8892 1 ( P 2 0 0 0- 8 8 9 2 1 A ) 



i-i z k £.%&mmm'*v ir-v 1 2 mm. hu^ 

[004 03 HUT, 113 ( e ) 0 (£„ ffifjfJHJ 

Iga OT^) SfflWt, 7!/^fy7M-Sll«ft 
Wlf771 3£B2fiW:Stf}-l 1 c**, »Se»n° 

•y^r-vl 2<D±.UtZ®mti? kfl%>£ »1 8 0 

* JrOStt, ^JffO^UdW 1 c^ffil 1 a 

[oo4i] mmz, 13(f) test J; o m»0 

LT^fiic$tifoX;l/-*-;H 1 mTjfaSfcfcvny 11 
4(a) fcjfc*l/tSiH-i3te, 1 
7»7)M1 1 b^^ffit;^|-»i?|fi: t/Cfl¥ 

sfijtf^ian -yri 3?:»^-r^x 

c o o 4 2 ] mmmmx*mm&wmmm 

klXli. JJEmK-fH 50te1\ 
■C*4*B3?K~;U 1 2 afcSfJ&f $fl^£<#MHg» 

[ 0 0 4 3 3 Him 1 flg^BBBfc ifttf , 7U*i/7 

/ummi imomfiotix. mmmm^yir-vi 
2, 1 7fciM»ia»f vn 3t*». atft-w 

ft) teE^Sft^-CliSKilttrffl (±T"7T[S3) fcKfl 

£ , wm&Kv 7--y 12, 1 7 fc Rso-tfak-t* 

ifc*^*, X, 7l/^y7/HSl KflffStfttO. 

0 4m mWM. MM®®? 7" 1 3«J?$#$0 . 1 rn 
mM»^)^^'t^, ^Cflc^JEl 0 

it, $mm*vlr-i?12, 1 7.<Wfc§fcJt^ 0. 
3-0.5 mmgSftftfinfcSlfc * fc» , 7 7° 

tyi-Wt^ivw.. §£K£*fc L,T7>/]M£ 
ii^-f" SCI m«@g§^"-y^-^l 
2,17 tfDMff 12a, 17a ^T*ffl#-;V 

1 5£^WiC:fc#>4>, SMBB^y^lS:. 1 7 
f 7,b7)#^$tl|>|«« MS) fc^tT, £ 
WSf^gS 1 0 ^PUgf h Z t § 4 Lfe&f-J 
■C - JMfSUS^-y 7"-y' 12,17 fc Cl<?)«RIlI»^y 

7--^' 1 2 , 17 zistj^mmm 1 o t «isitt5 v > 
t , mgmizmimm*mm-& z t a^s § . 

[00443 04 (b) , (c) , 05 (a) , 

( b ) , (c)i&. ttL&i> mmmmmm-iz^ 

W^WW^itiotibi. 04 ( b ) £ 
S<t«gM{i - m I 7>!R? ffrx^ vhklXQFP? 

4 rcommmw * -y 7-- y 1 7 £ 1 , ; «m@b 

/t-y^-^l 7«'J-K7V~ Al 7 a 1 flS*** 



?-y 1 4 a Wf^L , Z0 >; - K 7 y-A 1 7 a«S 

IsiMMSRSB^t L-Ttf>¥ffl#-/H 5£JfMLfci>0 

[0 04 5 3 0 I (< .7rrtl*f. 

hfc LTBGA^7V);|fc»#.K^---yi 
2£fM§U i^^W^y^-y'l 20¥ffl#'~^ 
1 _ ,1 + 1 *- 1 f M III 

**fc ^ix^X^-*-;H ImlML, X, 71^^ 
7>SS1 itoflfe*7)'iSi i b(cS3<7)##;/^-y l 

^ftA^ -y 1 4 a b m 3 Hctlrt 

mmzmm u s t . i 2 a cyr^rfc 

m-f-^fi-SCfc^-c , ;«»3 t^-y 1 4 c 

[004 6 3 05 (a N ] Jl . . ' ^ 

- -yhfcLXQFP^ 7«m«0S^ < 7— *J 1 
7 Sffl t , i Oftffl 7- - y 1 7 7> y - F 7 y 
-A 1 7 a *ff 1 y 1 4 a OSKts i<0 

y-K7y-Ai7a mwrnip a> «* l ^asfc^ 

ot^t-m^^Si^i: ^>^^;i~*-;i- 1 l 
jsu x, 7y*y7>ami i officii 1 1 b.teis 

37)^/t^-y 1 4 c SrKKU ^7)7<^-*-/H 
1 m^51LT^17)#^^-y 1 4 a t«3 

1 7 *<mmft<7>Tiiirjwm%mfci$^ 
x. zcom3 < :7 - y 1 4 c izmmmm- 1 1 

[00473 05 (b) i^tif m 1 

«kl - -y h 1 1 x b g a f a r<r>mmm' * 7 7-- y 1 

2**lfflL, i»m»§^-y7--y'l 27)^i5*'-^ 
1 2 at» 1 rtWfrW-y 1 4 afcSKt. r»^ffl 
1 2 a^^ilfftfcfSKt^^&^rm^a 
A,n./tx;W-*-;H lm*»rt5Ls X, 7H-y 
7/H,Sfe":i 17)fffi^SJl 1 bfcffi3c0»^^-y 1 
4 c £f 2M t , i C?)Z)l~-ik-l\s 1 1 rn £ » tT^ 1 7) 
mfc>*?-y 1 4 a fc^37)*#:^^-y 1. 4 c fc 

^wfcstc Us s? & (c > z <m 3 »^ ^ - y 1 4 c 

(c»W?t LT0U-F7V-A 1 S^SSKU 
±fS i f £ ffl^-^ 1 2 a 7)T73 fc^JStl) e»Cfc V ->T . 
±ft U - H 7 u-7a l 8 »f SgEA'"fia#ft4iiS i: 

7t«L7Si7)Tfcl>. 

[00483 05(c) izmmmmt. m i com 

- -y h i: LTQF P^<f 7°7)« \« >y 7"- y 1 
7 £»fflU i^xmS^^^-'T— >' 170U-K7V 
-A 1 7 a fcjg 1 <mfar**-V 14a £&fet L > Z <T) 
')-K7y-Al 7a»fli yv m H^LfcfiSCft 
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-5 & mx-VMmmm^t t>tuzx>\,-*^)i> limzm 

37>##;^7--7 l 4 c &ffi!£U :WK-;H 
lrn^IU$l(?)i*^-yi 4at^3^#yN° 
7-7 14ci £^Wfc?gf!U HC, 7<7>IS37> 

k\\ - < « 13 In?- 1 ' ~ ' ' I 

—A 1 8 %Wffi t- „ -hl2 1> - F 7 W A 1 7 a 7>t#« 

[0049] moM< . mmffi*m®$mt l 
&m$ $mmz®ixm$ ? - »m 

I 0 0 5 0 3 S6I4, *%Hg{=fliS^fl4IS^SE2i?) 

ni»$B£*?ra!!W?*> s o 7 »¥»*sa 2 0 

^7-771^2 1 7«7l^77;!x»72 1 

ffcx~ -/hi UC7>, WifcfBGA (tf-/h/y '7 FT 
W ) 7«iHWg»^y *-V2 2 k , 
*77V17»£2 A-<0®2 1 a±fcKjB$*Ut*a[ 

-/r-r&S 20^M»772 3 fc . 

»r &*tEt ix^mt&nmiP^-y ^ 4 1 N & 

®»A°-y^r-j;2 2<Z)S^?*S¥ffl#-/l'2 2 ate 
ftj&fr* <fc 3 fc N 7 i^-df ^771^2 1 TOffKfTOffi 2 1 

C00513 -et-c, ±f£7i^^7>«2iy\ -e 

77-777)352 l a±t*fc:ffiastut*«IiI»A-/ 7— 
v 2 2 fc 7 7 2 3 fc #fitffo-* % £ 5 (£, » 

180° JfOftff&fvO^. -f^i)^, 
7--^ 2 2 #±#C. 7/2 3 7)«j s &S 

L77 i^mMP^/T--^ 2 !!«§?••■/ 7° 

2 3 1 **±T*ifiitai»sn5 J: a (=sasfifc«sifc 

tOO 52] i«0i3{C, 7]^^7/7»£2 
SKTItU (±T7flfi]) £ffifl3*i&fc». mmw2Q 

t ixmmwmtmiz. r-722 

bm^ikt-fhZ-tv^-. X, 71^^fy7)« 
2 1tf0Jf§^'ft0. 04rnm|iff, IM*JII»f-y72 3 
7;ff§^»0 . 1 mmg^t^^ffiV^^, 

mm om®s?u, sani^N->y^-^2 2«offi§ 

fcitK, 0. 3-0. 5mmgJS<tft(taK:«**. Lfc 



«»^7 2<?» 2 2 afc*tJE3tfT¥ffl* 

-^2 5£t£tf££ fc^ 1«»^'7^"72 2|- 

nbni^zti&mmm. <*a»> i-nix, zo 
^mms 2 o kmkth ; t * J -c§ & , t fc*>'^ t , 

«SHJ^^y7--^2 2 i ZcrMm®mv^- s J2 2 

^ti^m^.mm2 o torai^v^. mmmtm- 

[0053] _hlE»^-72 4{i. H6(C 

S-tiofc. 7^^7;HIR2 17)-73»IS2 1 a± 
(CB^T. m»El^<.y7-^2 2**EilSilS<S«a. 

24W4. ^W^n°77-^"2 27)^E#-^2 2 a 
/7' 'J 7 n— V ,<l--7" U 7 7"(-c J; *rSM8«3i$^ X. 
KRiail^ v 7° 2 3 *7\>r 2 3 a IX 7 y -y rf- 
vTt&StfcJ: D«Rar*tTV^5. JilB»^-72 4 

t\mi mmfaj-- * v x% & mmm* * •* t- v 2 
2 1 m 2 c7)^#f*o. - 7 h -c* h mw.m%'i- ? r 2 3 1 

m«!U^7y7— 7'2 27)||g(i. ±fEU 7D-y;^ 

y soffit , »7x- 7v^^' y yfizx h -mmm* 
em&jmiimtbzbipt*-* x, mm^^r 

2 3mmz-y^X t . ±IS7 »J >yT-f 7 7'7>^ffi 
fc , 7 >f A' # 7r ^ 7 7" K i S 7? «>SSI©5f**' 

[0 0 54] tfc. 7 k^>-7;^«2 1 Ki4 s .mm® 
S«.A--y^-i/'2 27>^-C*l.^ffl*-/P2 2 a l£S«6 
-t-sawtc^as^x^-jj?^-;!/ 2 l m^'ffM^titv^ 
lmdt *-5#*|> 
V^'hil^ ^-?ul '7 ,7 ,7UilC73 
0. ^<7)X;U-*;U2 ImSriitT, 7l^>77kffiR 
2 17)€730ra2 1 b*^>g§Ei!-f-S^ffl7K-^2 5 fc** 

[0055] ±fE7^^x77l,«2 1 #$} 1 8 0 * *T 
•>tHj J" 7 i «t ;i/ v >T, m»tH]S&A°7 7-> 2 27) 

±ib t mm+ 7 723 7)S® t mmtm®<?) 
mmmziz mn^&tix m&m®m2 6& 
~m $ tix a 0 , 7 «»«'^ffig wi 2 6 ic «£ 0 , w# 

i- KbhMmims * 7 7-72 2t 7 7 2 3 
S n is7>um 7 HffiH , j . 1 . l _V>ffil 

tLT(4. «M#m2 67)ffe{^ MIf-7f^ 

[ 0 0 5 6 ] £iZ . _hlE^27)-¥»*^ 7 Ft LT7> 
»S@^772 3fc, A'777*y77^t*-7Xi)f1^ 

jr a fcft^ n*^ 7 7" y x^f r >mm , t^*» . 
/^T-^y x^ 7is»®»^ftt^i. 7 1 t^ffi-eft 
0. A777yx^^7iifi^^A^ 
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&->mmm ? r 2 3 bmmizmztix . ^* 

3 icrs^yyo yWmmtz^h ZblzX'O. ¥ 

coo 5 7] ;r-c\ ±i£A^yryx^y«Btt t 
rti. Mji® 1 ^rnmm.wmz. 1 e e e - 1 1 a 

9 . 1 tS5t SftS AV; y^" ij y|£|«*f£tf 

r x h r^-feAdf — h n y h 0-9 . Mfx h t — ^ 
Ay~f»/\-, fxh?D7^, f^M— Rl/^F, 

[0058] JtiBiaBRIlfcfeV^tt, m 1 <*>¥»*x 
-•vt-fcLT. B G A ( ^-'1 / "J ?P7W)^ 7° 

QFP (?7vF777Mt/)--y) ?4 7V> 

sjaHft;^-^ 7£«ffiu *<o*?r** y- 

K7P-A2 7a£. f?R$|5]fiU^ WW-y2A\Z 

£K2 1 <M\?)ffi2 1 a±i£BMf-feh«ir2tf3*»W 
x-y LT^)*iiajBH-y7 , 2 3£«#foi;:2« 

[0 0 5 9] zir>39&m£&^x i> . w&mmz, y 
v^fivmz im^mwhfix, memoir 

-y'2 7 JsKHElBf-v^ 3 fc#, attFlU <?TO 

[6]) mmti&<7)xn%<mm <±Tum) mm 
zti& x a izmmzix&fzfc, *m#mm2 o t txco 
mmmmm&. m®&* ? v 2 1 1 mmn 

■m b t £>Zb , *fc n SI 7 tc^f i -3 C . 71/ 

•772 3 £ierrs£ *{^«*»iiii&a 

7&tf 2ffcO£SlsI8H^7 , 2 3£1»& 
£7)Cit^T . IM©fiT i 0 %mt}X'*> h , z Mz 
X 0. ^71^^ •yT^^wWt^ft^V HB£ 

c 0 0 6 0 j mz , .nan 1 

H2 0<05£i^fcOV>TE9!t&. ft?, H8 (a) 
tSSfJ: 3 fc. £g»£^7^x77l«2 1 ^fflS 

T*<0Sg?-C*6¥ffi*-;l/2 2 a£*fj&*£ J: 5 

aiw«x^-*-^2im&^t§. afc. 

^7'^S«2 io-#<«2 1 aiTHBBSR/^ 
7"-^' 2 2*<ffiSS^S««*^SSliKff-y7*2 3# 
g£B§ill>^S TMUSat LTffl**/^-- 

mW.<0®&Zit«X . 7l/*v 7VWKR 2 1 cOftil^O 

®2 1 bic««#fr'^-y^mi-|>*g^< . 



£ 

[006 1 ] «vv«: .08(b) tSjetJ: d fc. 7 L-^f 
y-7*A«R 2 liO-^ffl'2 1 a{Cffit££2x£#f$A;? 
-y24<0*BUJH:» .^>'7°2 3a^tT. m'2« 
> x h-Cft*^0»f - 7 7*2 3 ^^IRS'7 y 
?3*fy7"353tT*8B!U Ayr 2 3 a.*«IWftJ:d 

csjh«n 2 3 b «t mnmnt^-b . 

[0062] S ^ te&VYt .08(c) iOFti: d te, 
7V#^7;kS«2 r^--^Si2 1 aKffi|gS#lfc» 
^ N ^_y 24«:£«±«(C. ¥ffl*-^2 2a^l 
t , * 1 (04M»flta^ -y b t L 1 1 i Xli B G A 9 A 7° 
»«W0S^a 7 y--y'2 2 Hgitf'J 7n-y;V^y y 

[006 3] ifcte, [18 (d) |CtWJ:^(c, 7V^fy 
77H«2 l£7)-^7j®'2 1 aiCKOWt^WiiiUSt 

*^l2 6^M^-rS» i«j»»ft;tt««3W2 6 

4>-f , mmri.mzx'oyv^isymm i ttm 
tizb^immm^^7-~^2 2cmm, 
\± - znmmmmmizm lx^xv\ 

[ 0 0 6 4 J «V vC 08 ( e ) fcSt.i 3 fc. MftiH 
frfflV^T. 7l/^iy7>a«2 

mmm ? r 2 3 mmw < » 2 2 

{HattHtAit* i-5 C mmH3^-y7-2 3*«S§fi 
1 c 1 8 0 • Jf 0® IT . mlStmttfe 

Wb««'J2 6 (cmam^- y r 2 3««?r^« 

[006 5 3 SSt. 08(f) (CTKt-j; 5 te. JMRgl 
S§yt.y 7--S72 2C0Si ? -T,f^^ffl#-/P2 2 afc^JSB 
Lr^SnfcX/l"-*~^2 1 rrKDffiltKJJV^, 7 

i^^^7^a«2 i«flrtr«ii2 i b^^aitSM 

LT«o*ffl*-^2 5 ^saiffM-rs. 

772 3 **BI8t4X«OlWft-C'ibr?-Ct i ^« 
[00 6 6] ±ie*S7)IllX'^^§tl^^Kg|5««?B^ 
itTii, ±fBTO*-^2 5tffi^t\ y-K7b- 
At^Tt±<, X. «l««A'-yy--^2 2c7)Si^ 
•CJ,l»4 i -ffl*-;!/2 2 a fc»)S't^ffiSt-^»S 

m#-!V 2 2 a ftlf SHSgSgpg^T & § *B3 K-)V 2 5 

[0067] ±tm 2 ^EWKifc i . 7 Hi7 

2 s 2 7 1 -y 72 3k&* ( 

*»*^«2 0 1 LTtOSI^ltj^h^ta 
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zb&x$, x, 7^*^7'>imM2 1 comz&mo . 
o4mmm&.Mmmj->y723mzmo. lm 

mgSW>fctfD£fflVV£i&£. WfrgB2G£fl«9«§ 
Ji, JMHHK-'^y ir-^2 2 , 2 7«K£ fcJt<- 0 . 
3-0. 5mmm&<7)mMiZ>3£ltzbh. V^f-f- -y 7° 

2 S 2 7«lgrP2 2a s 2 7 afc#J53#T 2 £ffljK--A* 
2 5fl£«7^is^. lftfM^V^-y2 2. 2 7 
*4>*>iD#2&IS3;h.&Sg82SK MS) fc*tLt\ - 

«vmwefe» 2 o & z t ^-rt? £ . us#-j 

T - 7y--y'2 2, 2 7 fc d *>&g|» < 

^-^'2 2. 2 7£ft^#H^S2 0t^fcfc^ 

r , Mmmxmi-Emmmm& z t a . 

[00683 

izxna. loioasttasic^tT, msiggs^ii/: 
i>® i <7)¥mfc3-~>v h&mmmmn~-ifcom±. 

fc, ±f5fM:»A ±I2®l««icL--yhi± 

las 2 «¥5»flw?-- 7 h t mmt 

h l o f Zfff 9 ft fcftT vi|><l tA 1 ^, ±15® 1 

Mtifr^^-K BWkikb LX^hSUkZm&tl 
[ 0 0 6 9 ] 4 fc. ±12® 1 ^£S$CL--y btfflmc 

i ® l v HWBRSfisfSiissi 

mmmmktt z t //t-s , zmzx o , mmmmz 
m&mi <&mm- ~ h t ® 1 <^mm^ v v r 
smmmmt nmmmm-i z t i> . l 

i o o 7 o ] ±f2^*i§a«3^-m. ±E«#«ai 

IX . ±15® 1 <7)¥-m&3-~ -y h^SWdf 

"C , ±15® 1 «0-f-#fluL-- -y McJ; OBSStiSKffli: 

mmmthzhrfixt. zmzx^o, v^fvrt 



[007 1 ] ±E¥*fl^Sfci5V^tt. ±IE® 1 <0¥ 
Uf*OL=:-/ hfc±l5®20*#-#:^~7 YffEMZttfZ. 

&m&mL<7)WAtcDmz. m^m^ti as#s** 
$> « t- ^tf p$ij-r i> <r t *fc it „ ztLtzx*). mm.fa t 

[0072] ±E^»#gafcfeV^TIs, ±15® 1 
atfjUL- -y ]- i;®2«#»*-X- ../ h t ^tffi^WUtll 

. ±l5l6SttS««-^ffl±tffMStl 

fcffi i . ±Elg«tt«^ft*offi± 
fcrms*ifc«2o»*/^-y t . ±iaie«eawc 
fM§tiT ±id® l v-yb ±15® 2 N a 
9~>b *immz®m-hZ!v-*-ivb izx mm 

[0073] ±f54 i -«*^l^fct>-C!i. ±15®2«-f- 

XII^^CH ^SS l <03mHta.~ > y h t#f LX 
[0 07 4] ^, *^<0¥SWtc«|lt iWX. 1 o 

<^atfta=. -y bt®2 7 > t nfiisam 

*\ ±15® 1 -y h b ±12® 2 

>y h t * J ffi*f [S3t !> J; 5 fcjf 0 ft H%nt V ^ i t 

h . ±12® 1 OWjXO. ~ -y f t ±f EH 2 «^*rL~ 

■ybtli. &^W>¥ffiftt,zmW-Zti&cOX'&%< . « 
H§^l> «fc -3 KffiSE£*iS i fc tx^rS . iiti^i; 0 . -7 
fr^vjr^V ^-MYx'm^^K mm^Wb LX 

wimti m&t& z b . § h 'Ams&m 
i^mmhzbm-%h, tt^ wzmmw^'^ 
-nmmmmmmmtixix 5 zsmztih z 
biz^im K z^2&mm&*~nrt ixmi 
iiKT^/rmmm itz^z. znmzmd z 

[0 07 5] ttz, ±15® 1 c?)¥»'*a- v hcry^z 

nmti msnzts vit , 7 v * v 7)\m&<ws&<rmfr 
z. bfrh . ® 1 co¥m&3-~v h ¥mm*tiim&£u 

mizMIX . d«® 1 C9^«ca^«/ hSr^tf-l^f*:^ 

Sft4*l ~ y hbWl «W# 3^1 -y h S- 

ZbtfX'%. MMRGffltKts Hl3Xj^lIf^ 
[0076] ±f2^#gBici3V' i Tii;. ±I2^M 
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ix . ±.mm i e>$m&-- «y hifim^tvkm-t 

mmntmftkis ^x, z ?>'m&m *mmmmz 
[oo77] ±m¥mmkwjz}3 ^xa. ±mm 1 

mtfeL- -y h t ±128 2 v h t ohk . w 

* & HSt 1= @£#8#ES c tdtfte izi^X, Z<n 

m^mmmmmf^mm±m\ *tsmt 
zztt/x-z. ztifc**). mmmkixcommm 

±2<t&ZttfT*l> 

(00783 JbE^HWNSKfcitvvcja, UEWl m- 

mit mm&tt N ±imm^mm<7)~^m±iznm 

K . 7 V ^y;p«S«offi*«BB±fc89<OJB 2 cDzffrA- 

x . **> vm&&i uzmmmm •/ 
mm i tzm^zh \ ^x . > yyvx** ymmzwz 
%^mi comfaj-- -y b &n ix {, . m$mmt 
i-s^xmmmzm a z ttsx-% h , 

[Hi ] ^m^^m^mmcomicrmmmm^ 
tiivx-ho, (a)mcommm, (b)m<o 
mmm?fo$» 

[02 ] ^wM^m^mims^mi^mtmm^ 
'o . zn-mw&tm i <o¥»«^--y 

[03 1 ffl 1 tSt^i^ , , 1 'rr^m-fhfrc 



ftZffrfhnXh *). ( a ) {±0 1 tZfrf^mftgSft 

jfcfeBBBrBss. ( b ) six ( c ) m&mmm^i- 

6- <mmmx'hi, 

[05 ] 3 NW*^0^£»j£^f>fl^®Sfrf «gR 
i«9T£> 0 . ( a ) - ( c > liS £> tffe«I 

[06 ] *^(CfiS«*gS^2^Mff#l&^ 

fWfilBBTtt*.. 

[07 ] :mmm&^#mmcom2mm&B£* 
mmmx-hi,. 

1 08 ] 0 6 fc^^f^glOSJtSrffiSrScr t^-C 

o . ( a ) ~ ( f ) mmmum^mmzmi 
xmmxfci, 

1 0 ■ ■ • ¥*ttS§B. 1 1 ■ • ■ yv^^jvm. 

(mmmu) > iu - ■ ■ -*<oar, 1 1 1> ■ ■ ■ 

fltfir^a, lira, 1 1 n • • • 1 2 • 

• • «8H3»A.y Jr-i^ {» 1 cD^tta^ y h ) . 1 

2 a • • • mt'~;V (#F> . 1 3 ■ ■ ■ ftfflSft^ 
77 (H2<7)*«frx- -y h ) w 13a- ■ • A>7\ 

i3b- • • %±®m, i4a- • • mnmw^- 

14b • • -mitrm/W-y* 15 ¥|S 

tm?) . 16 • ■• -a?s«s*M 
( @^is ) , i7 - ■ • maigg§A<.y-r-y 

amWfeLivh) , 17a- ■ • 'J — K"7V — A, 2 0 

• • • ^mw^eai. 2 1 • • ■ 7i^^f^7vn«, 2 1 

a • • • -7^5k 2 1b- ■ ■ flKTflHL 21m- • 
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